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1. INTRODUCTION 

1.1 Purpose 

This Pre-Final Design Report presents the 95% Remedial Design of the MIG/DeWane Landfill 
Superfiind Site (Site) for review and approval of the Illinois Environmental Protection Agency 
(IE?A). The lEPA is the lead agency and the U.S. Environmental Protection Agency (U.S. 
EPA)is the support agency for the Site. This report has been prepared by Geosyntec Consultants 
(Geosyntec) in accordance with the Remedial Design Work Plan (RDWP) [Geosyntec, 2006] and 
the lEPA Explantion of Signicant Differences (ESD) for the Site approved in August 2013 on 
behalf of BFI Waste Systems North America, LLC. (BFINA). 

The remedial design and remedial action (RD/RA) is being conducted in accordance with the 
Remedial Design/Remedial Action Consent Decree [U.S. EPA, 2006] and the lEPA ESD 
approved in August 2013. Specifically, this Pre-Final Remedial Design Report was prepared in 
accordance with the requirements of the Statement of Work (SOW) Sections 6.4 and 6.8, 
contained in Appendix B of the RD/RA Consent Decree (CD) for the Site. As detailed in the 
August 2013 lEPA ESD, the Modified Remedy includes modifying the landfill cover component 
of the ROD Remedy. No other changes to the ROD Remedy were made. The landfill cover 
component of the Modified Remedy consists of improvements to the substantial Interim 
Remedial Measures (IRM) landfill cover instead of constructing the new landfill cover 
component of the ROD Remedy. The IRM landfill cover was installed in 1993 in accordance 
with an U.S. EPA Administrative Order on Consent and an U.S. EPA and lEPA approved scope 
of work. 

The Preliminary Remedial Design Report (PRD Report), comprising at least 30% of the total 
design^ was submitted to lEPA on 25 April 2007. The Preliminary Remedial Design Report was 
commented on by lEPA on 12 June 2009 and the Geosyntec/BFINA letter response to those 
comments was submitted to lEPA on 27 July 2009. 

This Pre-Final RD Report presents a complete remedial design and incorporates lEPA comments 
on the PRD Report. This Pre-Final RD Report also includes the table of contents of the 
Operations & Maintenance (0«&M) Plan. The Final Design will address any review comments 
on this Pre-Final Design submittal, as requested by lEPA and U.S. EPA, and will represent 100% 
completion of the design including all drawings and specifications ready for bid advertisement. 

A Remedial Action Work Plan (RAWP) will be prepared and submitted under a separate cover to 
the lEPA for approval after submittal of the Pre-Final RD Report. The submittal of the RAWP 
with the Pre-Final Design is earlier than required by the SOW, which requires the RAWP to be 
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submitted with the Final Design. The RAWP also includes the RA Heath and 
Safety/ContingecnyPlan (HAS/CP), the RA Construction Quality Assurance (CQA) Plan, and 
Revision 3 of the Site Quality Assurance Project Plan (QAPP). 

1.2 Organization of Report 

This Pre-Final Design Report addresses the elements of the RD in the following sections: 

Section 1 Introduction 

Section 2 Project Information 

Section 3 Remedial Design 

Section 4 Long-term Operation and Maintenance 

Section 5 Other Site Remedial Activities 

Section 6 Cleanup Verification Methods 

Section 7 Contracting Strategy and Project Schedule 

Section 8 References 

Tables 

Figures 

Appendices 

1.3 Terms of Reference 

This Pre-Final Remedial Design Report was prepared by Brad Bodine, P.E., Omer Bozok, and 
Val Bosscher, E.I., of Geosyntec. The RDWP was reviewed by John Seymour, P.E., in 
accordance with Geosyntec's internal quality review process. 
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2. PROJECT INFORMATION 

2.1 Site Background' 

2.1.1 Site Use 

The MIG/DeWane Landfill Site occupies an area of approximately 47 acres located in Boone 
County, Illinois (see Figure 2-1). The Site consists of a Landfill and a leachate surface 
impovmdment. The Landfill rises to a height of approximately 50 to 55 feet above the 
surrounding terrain and the depth of waste is approximately 10 to 20 feet below the surrounding 
terrain. The surface impoundment was constructed to receive leachate from the Landfill's 
gravity flow, leachate collection system. Current Site features are shown on Figure 2-2. 

The Site is bounded on the north by the Union Pacific Railroad's right-of-way. Agricultural and 
commercial properties are located to the east and south of the landfill. A soil borrow pit, used in 
1992 and 1993 to provide soil for the Landfill's IRM cap, is located immediately adjacent and 
west of the Landfill. Farther west of the Landfill is the Wyeliffe Estates housing development. 
North of the railroad tracks is an agricultural field that extends to the Kishwaukee River. 

The Landfill primarily received residential, municipal, commercial, and industrial wastes for 
disposal. The Landfill is classified as a Type I landfill based on U.S. EPA guidance. As defined 
by U.S. EPA, a Type I landfill is a co-disposal facility where hazardous wastes were disposed of 
with municipal solid wastes. At these types of landfills, discrete "hot spots" are neither known 
nor suspected to be present. Hot spots consist of highly toxic and/or highly mobile material, and 
present a potential principal threat to human health and the environment. There are no known or 
suspected hot spots at the MIG/DeWane Landfill. A Type I landfill also has the presence of 
hazardous constituents in the groundwater. Hazardous constituents have been detected in 
groundwater at the Site. 

2.1.2 Site History and ESD* 

The Landfill was operated from 1969 until 1988 when it was closed, and then went into a series 
of activities under the Comprehensive Environmental Response, Compensation, and Liability 
Act ("CERCLA"), also known as "Superfund", leading up to the present with the conduct of an 
RD/RA. A timeline of the current and previous Site activities is presented on Figure 2-3. 

' Section 2.3 of this RD Report provides a listing of reference documents used to present the Site Background. 
Geosyntec provided an update for activities since the ROD issued in 2000. 
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The Landfill was permitted to receive residential, municipal, commercial and industrial wastes. 
With the enactment of the Resource Conservation and Recovery Act (RCRA) regulations in 1980 
and 1982, the wastes received by the landfill were later restricted to non-hazardous. The Site 
activities that led to the current issues at the Landfill include the disposal of various types of 
wastes and the improper covering of the wastes after disposal in the Landfill. 

From at least 1968 to 1983, the Landfill property was owned by Mr. Raymond DeWane and Ms. 
Jean Farina; and, until his death, Mr. John L. DeWane. In 1983, the property ownership was 
transferred to a Trust. In 1991, ownership of the property was transferred to L.A.E. Inc., directly. 
Raymond E. DeWane and Jean A. Farina are the sole L.A.E. shareholders. 

From 1969 to 1988, the Landfill site property was leased by various individuals and companies, 
including: Mr. Jerome Kermedy, Mr. J.D. Mollendorf; Boone Landfill, Inc.; Boone Disposal Co.; 
Bonus Landfill Co.; Rockford Disposal Service, Inc.; National Disposal Service; Browning-
Ferris Industries of Rockford, Inc.; Browning-Ferris Industries of Illinois; and M.I.G. 
Investments. In that time the property was operated as a landfill by these entities. 

Prior to 1969 and until the early 1970s, a gravel pit operated out of the northeastern part of the 
Landfill, in an area of 5 to 10 acres. A 1966 aerial photograph documents that the northwest and 
southem portions of the Site consisted of agricultural fields, while the northeast quarter of the 
landfill contained generally disturbed soil with pockets of excavated soil due to a gravel pit 
operation. The USGS 7.5 minute series 1970 topographical map of Belvidere North Quadrangle 
[USGS, 1970] indicates that the northwest and southem portions of the landfill consisted of 
agricultural fields, while the northeast quarter of the landfill consisted of a gravel pit. The 
topographical contours suggest that the gravel pit covered approximately 5 to 10 acres with a 
minimum basal elevation of somewhere between 770 to 780 feet mean sea level ("ft MSL"). 

In Febmary 1969, the landfill was registered with the State of Illinois and disposal operations 
began in the gravel pit. The State of Illinois landfill permits required the placement of a 5-foot 
compacted clay liner across the bottom of the pit, and vertically along the sidewalls. Wastes 
received were to be disposed of into the clay-lined area, compacted, and covered with soil to 
form a cell. Each day, the waste in the cell was to be covered by six inches of soil. These and 
other permit conditions were required in an effort to protect the underljdng groundwater from 
contamination by the waste disposal. Groundwater monitoring wells were installed at various 
times and locations. 

In 1975, a gravitational flow leachate collection system was completed in the area that now 
comprises the eastern 1/3 of the Landfill. The system allowed landfill leachate to be collected 
and drained through gravitational flow into a clay-lined leachate collection lagoon or 
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impoundment, measuring approximately 130 feet wide, by 130 feet long, by 10-feet deep and 
located east of the disposal area. 

In 1984, a U.S. EPA contractor conducted an inspection and sampling at the Landfill. This was 
conducted to provide information for evaluating the Site for Superfimd consideration. 

In 1985, the State of Illinois filed a complaint against the Landfill operating company, M.I.G. 
Investments, for violating their landfill operating permit. The complaint alleged that the Landfill 
operators had violated their permit by allowing the top of the Landfill to exceed, by more than 20 
feet, the maximum elevation allowed in the operating permit. 

The results of the 1984 sampling were used in the U.S. EPA's November 20, 1986 final report 
evaluation and Hazardous Ranking Scoring ("HRS") of the landfill. The evaluation, based on the 
sampling inspection results and Site history, determined that the Landfill leachate was apparently 
contaminating groundwater, soil, sediments, and noted potential exposure pathways for the 
contaminants via direct contact, surface water, and groundwater. 

In June 1988, a court ordered injunction was issued against M.I.G. Investments for being in 
violation of the requirements of their landfill operating permit. The injunction required the 
landfill operators to cease landfill operations. However, the injunction did not affect the need of 
the owners to meet all the other numerous permit requirements and landfill regulations, such as 
providing adequate Landfill cover material, nor did it affect any necessary landfill closure 
requirements. The landfill ceased operations in June 1988. However, the landfill operators 
abandoned it in July 1988 instead of closing the Landfill as required by the State of Illinois 
regulations. 

In 1989, based upon the 1984 sampling inspection results, the 1986 evaluation and the HRS, the 
Site was proposed for inclusion on the National Priorities List (NPL). This is a list identifying 
sites throughout the U.S. that are eligible for study and cleanup, if necessary, under the 
Superflind program. 

On August 30, 1990, the landfill site was placed on the NPL. Further, on October 29, 1990, the 
U.S. EPA and a previous operator, Browning-Ferris, Inc. ("BFl") entered into an Administrative 
Order on Consent ("Consent Order") for BFl to properly maintain the leachate surface 
impoundment by repairing and raising the height of the earthen berms, and reducing the level of 
leachate waters to insure that they do not overflow the impoundment. In 1990, the earthen berm 
around the surface impoundment was raised two feet to increase storage capacity. 

Also in October 1990, the U.S. EPA began sending Informational Request Letters pursuant to 
Section 104(e) of CERCLA to potentially responsible parties. 
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On December 19, 1990, the U.S. EPA sent special notice letters to numerous parties informing 
them of their potential liability with respect to the MIG/DeWane Landfill Site and offered them 
the opportunity to perform a Remedial Investigation/Feasibility Study (RI/FS). The responding 
parties formed a potentially responsible party ("FRF") group called the MIG/DeWane Landfill 
Task Force" ("MLTF"). These FRFs were the respondents named in the Administrative Order 
on Consent ("Consent Order") dated March 29, 1991. The Consent Order was signed by the 
various respondents, the Illinois EFA, and the U.S. EFA. These FRFs agreed to conduct an 
Rl/FS. Additional respondents signed onto the Consent Order at later dates. The dates when 
additional FRFs signed onto the Consent Order include December 18, 1991, April 28, 1993, and 
August 2, 1995. 

From 1991 through 1993, Interim Remedial Measures ("IRM") were conducted by MLTF. The 
IRMs included: 

• Installation of a Site security fence; 

• Removal of visibly stained soils fi-om the intermittent drainage channels in the field 
located north of the Landfill; and 

• Construction of an IRM cap in 1992 and 1993 to promote surface water drainage off of 
the cover and reduce infiltration. The IRM cap consisted of a grading layer, a 2-feet-thick 
low permeability layer over the crest of the Landfill, and a 0.5-feet-thick topsoil layer 
with vegetative grasses over the top and side slopes of the Landfill. 

In 1994, sand bags were added along the outside of the surface impoundment earthen berm to 
improve slope stability after observing a surficial stress fracture in 1993. The stress fi-acture was 
monitored for four years during the RI and no additional vertical movement along the stress 
fracture was observed [Clayton, 1999, FFS, pg 2-3]. 

Rl activities were conducted fi-om 1993 to 1996. During March 1997, the Final Report Human 
Health and Ecological Risk Assessment (a.k.a. Final "Baseline Risk Assessment") was 
completed [CDM, 1997]. The final Rl Report [Clayton, 1997] was completed in July 1997. 

The Focused Feasibility Study ("FFS") was conducted fi-om 1996 through 1999. The Final FFS 
Report [Clayton, 1999A] was finalized in February 1999. 

In March 1999, MLTF installed six gas probes along the western edge of the borrow pit and 
detected methane in four gas probes. Consequently, a soil-gas extraction system was designed 
and installed by mid-May 1999 to extract landfill gas from the subsurface. The gas extraction 
system includes a gravel-filled collection trench that is 1,680-feet-long located along the westem 
perimeter of the landfill with solid vacuum piping and perforated collection piping connected to a 
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blower powered by a 20-HP motor and a utility candle flare. The Site perimeter fence was 
relocated approximately 125 feet west of the original (1992) location [Clayton, 1999B]. The soil-
gas extraction trench has operated essentially continuously from 1999 to the present. The original 
blower was replaced in July 2003 and in April 2014. Quarterly gas monitoring in gas probes to 
the west of the Site to assess soil-gas extraction system performance has continued into 2014. 

In addition, in April 1999, six extraction wells were installed along the western perimeter of the 
borrow pit, which is immediately east of the Wycliffe Estates subdivision. Six additional gas 
probes were also installed in the subdivision west of the borrow pit in May 1999 [Clayton, 
1999B]. The six gas extraction wells were connected to the on-site blower using above-ground 
solid piping. The gas extraction wells operated from May 1999 through 24 January 2000 when 
lEPA authorized cessation of extraction of gas from the extraction wells. 

Further, in response to the identification of methane in gas probes in the Wycliffe Estates 
subdivision, gas venting and methane monitoring equipment was installed in the basements of a 
number of homes in spring of 1999 which are still present in the homes as of April 2014. 

In March 2000, the U.S. EPA issued a Declaration of the Record of Decision ("ROD") 
[U.S.EPA, 2000]. The ROD described the process that had been undertaken and the decision that 
had been selected for the remedy of the Site. 

In February and March 2000, MLTF collected groundwater samples for analysis from three 
monitoring wells and eight gas probes west of the Site, within the area of the Wycliffe Estates 
subdivision and in borrow pit area. Concurrently, gas samples were obtained from six gas probes 
in the subdivision area and analyzed. 

Addenda to the Baseline Risk Assessment were issued by letters from CDM to U.S. EPA in 
September and December 1999 [CDM, 1999A & B]. 

From 2000 through early 2006, U.S. EPA conducted discussions with MLTF and BFINA to 
implement the ROD. During that time, BFINA and the remaining PRPs came to an agreement 
that BFINA would take the lead role to implement the ROD. Also during that time, the Site has 
been maintained by MLTF and BFINA. 

On 4 January 2006, the RD/RA Consent Decree was lodged with the U.S. District Court to 
implement the RD/RA. On 13 March 2006, the Consent Decree [U.S. EPA, 2006] was entered, 
initiating the conduct of the RD/RA. 
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On 11 January 2006, BFINA proposed Mr. Eric Ballanger as the Project Coordinator and 
proposed Mr. John Seymour (Geosyntec) to represent the RD Supervising Contractor. The lEPA 
approved Geosyntec as the Supervising Contractor in a letter dated 31 March 2006. 

The lEPA provided BFINA authorization to proceed with the RD on 28 April 2006. 

The RDWP was submitted to lEPA and U.S. EPA on 19 May 2006; the Quality Assurance 
Project Plan ("QAPP"), an attachment to the RDWP, was submitted to lEPA and U.S EPA on 14 
June 2006. The RDWP also included the Pre-Design Investigation Work Plan as a section within 
the RDWP. Comments were received from lEPA and the RDWP was revised and resubmitted on 
1 September 2006 to incorporate lEPA comments. lEPA approved the RDWP on 25 October 
2006. The QAPP was revised to reflect the approved lEPA RDWP and submitted to lEPA on 6 
November 2006. 

Geosyntec, on behalf of BFINA, submitted an Alternative Cover Evaluation Report [Geosyntec, 
2006C] on 4 August 2006 that presented a technical equivalency demonstration (TED) in 
accordance with the SOW and Illinois Administrative Code ("LAC") Part 811. In summary, the 
TED proposed to substitute a 40-mil thick textured geomembrane with welded seams for the 
geocomposite clay layer (GCL) specified in the ROD and SOW. Illinois provided comments on 
the TED and a meeting was held on 17 October 2006 to discuss the comments. The TED was 
revised and resubmitted to lEPA on 5 January 2007. 

Pre-Design Investigation field work was conducted from 13 November through 8 December 
2006. A portion of the work could not be completed because the property owner to the north of 
the Site refused access to conduct required groundwater monitoring and monitoring well 
inspections. Further, the same owner also refused access to the property to the east of the Site, 
delaying of a geotechnical investigation on the proposed south borrow area which required access 
from the property located east of the Site. BFINA spent several months of effort to obtain access 
from the owner, yet BFINA was unsuccessful and requested assistance from the Illinois Attorney 
General's office in November 2006. On 12 December 2008 an access agreement was entered 
into with the property owner and the required groundwater monitoring, monitor well inspections 
and geotechnical investigation were able to be completed. The Pre-Design Field Investigation 
Report for November to December 2006 was submitted to lEPA on April 6, 2007. 

In a 13 June 2008 letter to Illinois EPA, BFINA proposed to install the gas wells and vents in 
2008 and outlined a plan for their installation. The Illinois EPA provided comments on the plan 
on 26 June 2008 and BFINA responded on 16 July 2008. The plan was approved in a letter dated 
3 November 2008 and construction was allowed to commence. The goal of this project was to 
create additional gas venting over the existing soil cover to contain and remediate gasses 
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generated from the Site. The intent of constructing the wells and vents in 2008 was to: (i) 
expedite venting of landfill gas to mitigate the presence of methane in gas probes (GP) GP-27, 
GP-28 and GP-30; and (ii) shorten the construction schedule for the remaining RA construction 
work. The Completion Report for Gas Vent and Gas Well Remedial Construction was submitted 
to lEPA on February 8, 2010. 

Geosyntec, on behalf of BFINA, has conducted quarterly landfill gas monitoring since 2008 in 
accordance with the lEPA-approved Interim Landfill Gas Monitoring Program. Geosyntec, on 
behalf of BFINA, has conducted semi-annual groundwater sampling since 2010 in accordance 
with the proposed Interim Groundwater Monitoring Program which lEPA gave approval to 
commence. 

On June 5, 2012, Geosyntec, on behalf of BFINA, submitted a technical memorandum providing 
technical support for a proposed modified remedy for the Site. The Modified Remedy was 
proposed for the Site based on new and significant information collected since the ROD was 
issued. Significant additional IRM landfill cover thickness measurement data, leachate level 
measurement data, and groundwater quality data demonstrate that the IRM landfill cover system 
has achieved an effectiveness that is substantially equivalent to that predicted for the ROD 
Remedy landfill cover component. In August 2013, lEPA and U.S. EPA approved the modified 
remedy, consisting of improvements to the existing IRM landfill cover documented in the lEPA 
ESD dated July 2013 and signed in August 2013. All other portions of the remedy remain the 
same as described in Sections 2 and 3 of the SOW. 

2,2 Site Description 

The Site, also known as Boone Landfill, M.I.G. Investments, DeWane Landfill, Bonus Landfill, 
or Kennedy Landfill, is located in Boone County, Illinois approximately 0.25 miles east of the 
City of Belvidere and 0.5 miles north of U.S Business Route 20 (Figure 2-1). The Site is located 
primarily in the south half of the southeastern quarter of Section 30, Township 44 North, Range 4 
East. The Site is bounded on the north by the Union Pacific Railroad tracks. North of the railroad 
tracks is an agricultural field that extends to the Kishwaukee River. 

Agricultural property is located east of the Site and commercial properties are located to the 
south of the Site. A soil borrow pit, used to provide soil for the Site's interim cap, is immediately 
adjacent to and west of the Site. Farther west of the Site is a residential housing development 
known as the Wycliffe Estates subdivision. Southwest of the Site is a residential development 
which began construction in February 2007. 
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The Site occupies an area of approximately 47 acres and rises to a height of approximately 55 
feet above the surrounding terrain (Figure 2-1). The Design Drawings present a detailed plan of 
Site features and property ownership (Property Identification Numbers) as of April 2014 (see 
Appendix A). The Site consists of a landfill and leachate surface impoundment. The surface 
impoundment was constructed to receive leachate from the eastern area of landfill operations 
through a gravity flow leachate collection system. 

A landfill gas extraction system, composed of two vents for passive gas removal, had been 
installed on the crest of the Site prior to the Site being abandoned in 1988 by M.l.G. Investments, 
Inc. To the east of the Landfill, abandoned gas extraction equipment is located within a fenced 
enclosure. 

The cover was upgraded in 1993 under an IRM, to include the addition of compacted clay soil 
over the top of the Landfill to remove depressions, topsoil and seeding over the entire landfill 
cap. 

A gas extraction system, consisting of a collection trench located west of the Landfill, six 
extraction wells located east of the Wycliffe Estates subdivision, and a blower and utility flare, 
were installed in 1999. The gas extraction system west of the Site has been used to collect gas 
that had migrated from the Landfill to the area of Wycliffe Estates. The western gas extraction 
system has operated essentially continuously into 2014. The six extraction wells located east of 
Wycliffe Estates were decommissioned with lEPA approval in October 2009, following 
demonstration that methane concentrations were consistently below action levels 

In 2008, seventeen (17) dual phase (landfill gas and leachate) extraction wells and forty one (41) 
passive landfill gas vents were installed on the top and side slopes of the landfill in order to 
expedite venting of landfill gas. Each of the dual phase extraction wells and passive landfill gas 
vents were installed with wind-activated turbine vents on the tops. Construction details are 
provided in the Completion Report for Gas Vent and Gas Well Remedial Construction, dated 28 
January 2010. 

2.3 Reference Documents 

The following reference documents were used to develop the Site Description and Site History 
up to April 2014: 

• Interim Remedial Measures Construction Completion Report [Golder, 1993]. 

• Remedial Investigation Report [Clayton, 1997]. Submitted 11 July 1997, this document 
characterizes the MIG/DeWane Landfill site study area based on the data collection and 
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evaluation and results obtained during the Remedial Investigation and the Baseline Risk 
Assessment. The remedial action objectives are identified for the MIG/DeWane Landfill 
that include risk mitigation, impact minimization of the precipitation runoff and leachate 
migration, human health risk evaluation of future land development, and overall 
compliance with applicable groundwater requirements. 

Final Focused Feasibility Study - Clayton Environmental Services [Clayton 1999a]. 
Submitted on 1 February 1999, this study evaluates the potential remedial action 
alternatives developed for the MIG/DeWane Landfill site to mitigate associated human 
health and environmental risks identified in the Remedial Investigation Report and the 
Baseline Risk Assessment. 

Gas Extraction System Construction Report- [Clayton 1999b]. Submitted 28 July 1999, 
this report documents the design and installation of the soil-gas extraction system and 
provides a summary of the operational parameters. Construction of the system was 
initiated on 23 April 1999 with active operation of the gas extraction system starting on 
13 May 1999. 

Groundwater/Soil-Gas Monitoring Report - [Clayton, 2000]. Submitted 14 July 2000, 
this report documents the results of additional groundwater and soil/gas air samples 
necessary to prepare the Addendum to the Human Health section of the Baseline Risk 
Assessment. 

Record of Decision [U.S. EPA 2000]. 

RD/RA Consent Decree and the attached SOW [IE?A, 2006]. This document provides 
the requirements of the RD/RA. 

Preliminary Design Report. [Geosyntec, April 25, 2007]. 

Pre-Design Field Investigation Report for November to December 2006. [Geosyntec, 
April 6, 2007]. 

Completion Report for Gas Vent and Gas Well Remedial Construction [Geosyntec, 
February 8, 2010]. 

Technical Memorandum - Modified Remedy [Geosyntec, June 2012]. 

lEPA Explanation of Significant Difference [lEPA, July 2013]. 

CHE8214/500/556.5/04-2014 Pre-Final RD Report 



Pre-Final Remedial Design Report 
MlG/DeWane Landfill Superfund Site 

Revision: 0 
Section 3, Page I of 35 

May 2014 

3. REMEDIAL DESIGN 

3,1 Institutional Controls 

3.1.1 Overview 

This section provides a description of the institutional controls required by the CD, including the 
ROD and SOW. Institutional controls, including legal mechanisms such as easements, covenants, 
well drilling prohibitions, zoning restrictions and adherence to local ordinances limiting 
groundwater use, will be implemented to protect human health and the environment from site 
hazards such as contaminated groundwater, leachate, and landfill gas and remedial control 
systems. 

In summary, institutional controls are required regarding: 

• Site security including perimeter waming signs; 

• Property use restrictions for the Site (the Landfill property and portions of the property to 
the south of the Landfill); and 

• Controls of the groundwater use in the areas required to establish the groundwater 
management zone (GMZ). 

3.1.2 Design Criteria and ARARs 

Site Security 

The following ARARs are related to site security: 

• A 6-foot-high chain link fence around the site perimeter (page 8 of SOW) is required and 
in place. 

• Waming signs have been posted at 200-foot intervals along the fence and at all gates. 

• Applicable portions of lAC Title 35, Subtitle F, Part 811.109 "Boundary Control" must 
be met. 

Under lAC Title 35, Subtitle F, Part 811.109 a) "Boundary Control", the following is required: 

"Access to the open face area of the unit and all other areas within the boundaries of 
the facility shall be restricted to prevent unauthorized entry at all times. " 

Further, applicable portions of Part 811.109 b) require: 
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b) A permanent sign shall be posted at the entrance to the facility stating that disposal of 
hazardous waste is prohibited and, if the landfill is approved for accepting special wastes, 
that special wastes must be permitted by the Agency and accompanied by a manifest and an 
identification record along with the following information: 

3) The penalty for unauthorized trespassing and dumping; 

4) The name and telephone number of the appropriate emergency response agencies who 
shall be available to deal with emergencies and other problems, if different that the 
operator; and 

5) The name, address and telephone number of the company operating the facility. " 

Property Restrictions 

Property restrictions are specified on pages 8 and 9 of the SOW. In summary, they include zoning 
restrictions, deed restrictions/restricted covenants, and adherence to local ordinance restriction 
groundwater use to restrict access to the Site, especially the contaminated groundwater, leachate, 
and landfill gas and remedial control systems. Deed restrictions shall be prepared and recorded 
against the Site and the adjacent western soil borrow pit portion of the Site. 

Establishment of a Groundwater Management Zone 

The areas to the north, northwest and west of the Site will be designated as a GMZ and shall 
meet the requirements of 35 lAC, Subtitle F, Part 620.250, 505, 510 and Part 740.530. The 
specific areas included in the GMZ based on the FFS [Clayton, 1999]are shown on Figure 3-1. 

Establishment of GMZ is further discussed in Section 3.6 of this RD Report. 

3.1.3 Description of the Remedy 

Site Security 

A fence presently exists at the Site to prevent access and vandalism and trespass in accordance 
with the CD (see Appendix A). Fencing consists of a chain-link fence around the perimeter 
which is a minimum of six-foot high with a minimum of three-strands of barbed wire. This fence 
shall be required to be maintained during the RA by the RA Contractor. Temporary substitutions 
may be made with the approval of BFINA or its designated representative. 
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Warning signs have been installed that look like the following graphic: 

WARNING 
HAZARDOUS 
MATERIALS 

AUTHORIZED 

PERSONNEL 

ONLY 
CALL 1 (800) 782-7860 

FOR EMERGENCY 

MIG/DeWANE 
LANDFILL SITE 

The signs have been installed at approximately 200-foot intervals on the perimeter security fence 
and on the gate. The language and phone number on the signs were established after discussion 
with the lEPA Project Manager. 

To meet Part 811.109.a, the Specifications (located in Appendix B) address access restrictions 
for the construction phase and post closure. Access will be restricted by the Supervising 
Contractor and/or the RA Contractor. 

A sign with the information required by Part 811.109.b is required in the Specifications to be 
installed at the gate by the RA Contractor (Appendix B). 

Property Restrictions 

In accordance with the SOW, BFINA executed and recorded with the Boone County recorder the 
required restrictive covenant/deed restrictions for the properties identified in Appendix I of the 
CD within 15 days after the entry of the Consent Decree. The use restriction agreement was 
established in 1999 in accordance with Appendix I of the CD. 

CHE82I4/500/556.5/04-2014 Pre-Final RD Report 



Pre-Final Remedial Design Report 
MIG/DeWane Landflll Superftmd Site 

Revision: 0 
Section 3, Page 4 of 35 

May 2014 

Groundwater Management Zone 

The GMZ Plan designates the controls and procedures necessary to control groundwater use and 
exposure within the GMZ, the immediate and long-term remediation objectives for the 
groundwater contamination areas, and required data acquisition (monitoring). The GMZ Plan is 
described in detail in Section 3.6 of this RD. 

The GMZ Plan also outlines the necessary procedures and controls required for remediation of 
the area by monitored natural attenuation ("MNA"). The successful management of this 
remediation zone is an important institutional control to he maintained throughout the entire 
groundwater management zone until the groundwater remedial ohjectives are attained. 

The GMZ remedy will be periodically reviewed by the lEPA to determine the on-going adequacy 
at the Site. Once the Contaminants of Concem (COCs) have met remedial objectives, either a 
No Further Remediation Letter will be issued by lEPA or the agreement to maintain the GMZ 
will be terminated upon lEPA receipt of appropriate completion documentation which confirms 
the completion of the action taken pursuant to 35 lAC Subtitle F, Chapter 1, Part 620.250. 

3.2 Leachate Management System 

3.2.1 Overview 

The Leachate Management System ("LMS") for the Site includes mechanisms for drainage of 
leachate from beneath the improved IRM cover system and contingency measures that may be 
implemented should groundwater contamination exceed predefined action levels. The 
groundwater action levels have been established based upon calculated concentrations of COCs 
in groundwater such that nearby surface water criteria are not exceeded in the Kishwaukee River. 

In general, the control of leachate seeps will include passive drainage systems under the 
improved IRM cover that will gravity drain leachate to two underground storage tanks located at 
southeast and northwest comers of the Landfill. Leachate from the underground tanks will be 
pumped to an above ground central storage tank that will he located near the south entrance, 
inside the fenced portion of the Site. All leachate is anticapted to be transfered from the central 
storage tank into tanker tmcks and transported to the Rock River Water Reclamation Disctrict 
(RRWRD) for treatment. Based on discussions with the RRWRD it is anticipated that the a 
permit will be approved to discharge the leachate to the RRWRD POTW without pretreatment. 
A permit application to discharge leachate to the RRWRD is being prepared and will be 
submitted at least 45 days prior to disposal. Treatment and disposal by a commercial waste 
treatment and disposal facility (Advanced Waste Systems) is the contingency option for leachate 
disposal. 
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Should active leachate removal be required based on post-construction operation and 
maintenance groundwater monitoring data, the 17 existing dual phase gas extraction wells/vents 
(see Section 3.3) that have well screens that extend below the leachate level will be utilized to 
extract leachate. Prior to initiation of active leachate removal from the extraction wells, leachate 
management and disposal options will be reassessed, designed, and implemented as necessary. 

3.2.2 Pre-Design Investigation and Additional Information 

A Pre-Design Investigation was conducted in 2006 to assess the leachate elevations, leachate 
quality, potential generation rates, and potential causes for seeps at the Site. Summary tables of 
the results of the Pre-Design Investigation and more recent additional relevant information are 
presented in Appendix C. Further details of the investigation are provided in the Pre-Design 
Field Investigation Report [Geosyntec, 2007b]. 

Significant additional information was collected at the Site after the conclusion of the Pre-Design 
Investigation, including groundwater monitoring data, leachate elevation data and IRM cover 
thickness data. A summary of the significant additional information is included in the Modified 
Remedy Technical Memorandum document which was the basis for the BSD for the Site 
[Geosyntec, 2012]: 

The Pre-Design Investigation and additional information provided the following information 
regarding the Landfill leachate and Site conditions: 

• During the Pre-Design Investigation leachate was generally at an elevation of 815 to 820 
ft MSL in the crest area of the Landfill, and from elevation 790 to 805 ft MSL near seeps 
along the perimeter of the Landfill. 

o Additional leachate level measurements were obtained in 2008 during 
construction of dual phase and passive gas vents. Based on these measurements, 
leachate level ranged from approximate elevation 793 feet (at DP-09) to 823 feet 
(at GV-30) at the crest of the Landfill, and ranged from approximate elevation 791 
ft (at GV-4I) to 811 feet (at GV-05) along the side slope (see Table 3-1). 

• The locations surface leachate seeps were mapped by Geosyntec in July 2012. 

• The hydraulic conductivity of the waste containing leachate at the leachate piezometers is 
approximately 4 x 10"^ to 5 x 10"^ cm/sec. 

• The leachate is not hazardous based on concentrations of constituents from the four 
leachate piezometers (Table 3-2). 
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The leachate characteristics meet POTW criteria found in Title 2 of the RRWRD Code of 
Ordinances, and based on discussions with the RRWRD it is anticipated that the a permit 
will be approved to discharge the leachate to the RRWRD POTW without pretreatment 
(Table 3-3). A permit application to discharge leachate to the RRWRD is being prepared 
and will be submitted at least 45 days prior to disposal. 

The LMS will require storage tanks to contain leachate from northern, western and 
eastern sides of the Landfill. 

Groundwater quality results from 2010 through 2014 at monitoring wells north and west of the 
Landfill indicate target volatile organic compounds (VOCs) are significantly below the 
groundwater quality action levels for the North Interface Pathway and West Interface Pathway 
(Tables 3-4 and 3-5). The groundwater has improved so much since the RI that during the 2010, 
2011, 2012, and 2013 groundwater monitoring events, there has been only one VOC (benzene) 
above its Maximum Contaminant Level (MCL) or Illinois Class 1 Groundwater Standards 
(ICIGS) at MW06S, and no VOCs have been detected above MCLs or IClGSs at any other 
location (Table 3-4). The groundwater improvement in these data indicates that natural 
attenuation has been effective in reducing COC concentrations in groundwater at the Site. 

By comparison, the following summarizes the groundwater conditions characterized during the 
Rl: 

A comparison of the recent groundwater analytical data to the Rl data (from 1993, 1994 and 
1995) is depicted on Figure 3-2 and is summarized below: 

During the Rl in 1995, benzene was detected at concentrations greater than the MCL/ICGS of 5 
pg/L at three (3) groundwater monitoring well locations (MW06S, MW13, and MW15) at 
concentrations ranging between 6 pg/L and 12 pg/L. Benzene was not detected at concentrations 
greater than the MCL/ICGS except at one (1) groundwater monitoring location (MW06S) during 
the April and December 2010 and December 2011 groundwater monitoring events when benzene 
was detected a concentrations of 7.6, 7.7, and 7.6 pg/L, respectively. 

During the Rl, DCE was detected at one (1) groundwater monitoring well location at a 
concentration greater than the MCL/ICGS of 7 pg/L (MW02D, 1993, 15 pg/L). DCE was not 
detected at any groundwater monitoring well location during the April and December 2010 and 
December 2011 groundwater monitoring events. 

During the Rl, DCP was detected at two (2) groundwater monitoring well locations at 
concentrations greater than the MCL/ICGS 5 pg/L (MW14, 1995, 10 pg/L and MW16, 1995, 6 
pg/L). DCP was not detected at any groundwater monitoring well location during the April and 
December 2010 and December 2011 groundwater monitoring events. 
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During the RI, PCE was detected at two (2) groundwater monitoring well locations at 
concentrations greater than the MCL/ICGS of 5 gg/L (MW02S, 1993, 6 gg/L and MW14, 1995, 
7 gg/L). PCE was not detected at any groundwater monitoring well location during the April and 
December 2010 and December 2011 groundwater monitoring events. 

During the RI, TCE was detected at two (2) groundwater monitoring well locations at 
concentrations greater than the MCL/ICGS of 5 gg/L (MW14, 1995, 7 and 10 gg/L and MW15, 
1995, 6 gg/L). TCE wfis not detected at any groundwater monitoring well location during the 
April and December 2010 and December 2011 groundwater monitoring events. 

During the RI in 1995, VC was detected at concentrations greater than the MCL/ICGS of 2 gg/L 
at five (5) groundwater monitoring well locations (MW03S, MW13, MW14, MW15, and 
MW16) at concentrations ranging between 3 gg/L (MW16) and 28 gg/L (MW15). Since 1995, 
VC has been detected at a concentration greater than the MCL/ICGS one time at one (1) 
groundwater monitoring well location (MW03S, 2000, 6 gg/L). VC was not detected at any 
groundwater monitoring well location during the April and December 2010 and December 2011 
groundwater monitoring events. 

Based on groundwater concentrations of COCs which are well below the action levels and that 
natural attenuation at the Site appears to be effective, an active leachate extraction system is not 
anticipated to be necessary to address groundwater impacts. 

3.2.3 Design Criteria & ARARs 

This section provides the requirements of the CD, design criteria developed in the RD, and 
presents ARARs for the LMS. A detailed description of the remedy is provided in Section 3.2.5. 

The overall design objectives of the LMS are to: 

Reduce hydrostatic pressures that could accumulate under the improved IRM cover 
system to avoid the potential for seepage to be discharged from under the perimeter of the 
improved IRM cover system and migrate to nearby soils and surface water; and 

• Reduce the quantity of leachate migration to groundwater if predefined action levels 
(groundwater contaminant concentrations) are exceeded. 

The SOW requires that the LMS include the originallyinstalled gravity controlled system with a 
collection tank to replace the surface impoundment, and a system of either permeable bed layers 
or side slope drainage trenches, with the potential for contingent leachate removal upgrade 
options. 
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The SOW also requires the LMS to be constructed of passive collection trenches or permeable 
bed layers in the areas of major leachate seeps. Based on the leachate levels from the Pre-Design 
Investigation and from 2008, well as the July 2012 observations (Section 3.2.2), it has been 
concluded that the LMS can passively collect leachate to eliminate leachate surface seepage. As 
an added benefit the passive collection of leachate seepage will also reduce leachate migration to 
groundwater within the Site by reducing the hydrostatic pressure of leachate in the Landfill. 

The LMS will meet the relevant and appropriate requirements of 35 LAC Part 811.308. 

Groundwater quality will be the principal mechanism that will be used during post-construction, 
long-term monitoring to initiate an assessment of whether active leachate removal is required. 
Table 3-4 presents the target surface water quality and groundwater action levels established in 
the ROD. Leachate levels and characteristics will also be monitored as part of the long-term 
opertation and maintenance of the Landfill. 

If the concentration of any of the groundwater quality COCs meet or exceed the action levels for 
two quarterly groundwater sampling events within any four consecutive quarters, and if it is 
concluded that the occurrences are due to leachate from the Landfill, then the exceedance will 
trigger the contingency leachate removal process that requires the implementation of the 
altemative remediation measures (ROD page 62). After the RA construction is completed, an 
assessment or review of the RA will be completed every five years, in the form of a Five Year 
Review, and the need for active leachate removal will be assessed. At this time, the RD Report 
will not contain the design of the altemative remediation measures because the design will be 
dependant upon many factors, including the specific post-closure monitoring results and response 
of the Landfill to improved IRM cover constmction. 

However, if leachate must be removed in a shorter time frame than can be achieved by gravity 
operation of the trench collection system to mitigate the impact of present and/or future seeps, 
active interior leachate extraction must be implemented as a contingent remedial action measure 
to address groundwater contamination, surface water regulations or other ARARs. To help meet 
this contingency, 17 dual phase extraction wells were installed in 2008, which are currently 
functioning as gas vents (see Section 3.3), and can be operated as leachate extraction wells in the 
future. If additional leachate controls are required beyond the 17 dual phase extraction wells, 
passive horizontal wells or additional active vertical extraction wells will be installed in areas 
where there is a need based on the internal hydrostatic pressure measurements and engineering 
determinations. These determinations will be made during the post-closure period as a part of the 
Five Year Review process required by CERCLA and the CD. 
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All leachate collected at the site will be treated at the RRWRD POTW or other approved POTW 
or disposal facility. Leachate testing conducted during the Pre-Design Investigation and 
groundwater monitoring has indicated that hazardous constituents are present but not at 
concentrations high enough to indicate the leachate is a characteristic hazardous waste. A 
summary of leachate test results are presented in Appendix C-5. Because the leachate is not a 
characteristic hazardous waste and is not a specific listed hazardous waste, off-Site transportation 
does not have to meet hazardous waste hauling requirements. However, for off-Site 
transportation and disposal, the waste is considered a "Special Waste" under Title 35 LAC Part 
808 and will be manifested in accordance with the rules and transported using a licensed hauler, 
who will also be permitted by RRWRD. 

Leachate storage tanks are required to store leachate in accordance with the requirements of LAC 
Title 35, Part 811.309. The tanks are sized to hold an estimated a minimum of five days of 
generated leachate at the maximum design generation rate. For the Site, the tanks that are 
designed to be entirely below ground avoid fi-eezing of liquids and equipment. The below ground 
tanks have secondary containment in the form of a double-wall tank. The above ground leachate 
tank will be heated with immersion heaters. The above ground tank will also have secondary 
containment in the form of concrete floors and perimeter walls. 

All liquids and a minimum of two feet of sediments will be removed from the surface 
impoundment east of the Landfill in accordance with the ROD. The liquids will be treated and 
disposed of in an approved manner. The sediments will be disposed of in the Landfill below the 
improved LRM cover system or in an otherwise approved manner. If after removal of a minimum 
of two feet of sediments there are additionnal soft/saturated or visibly contaminated sediments, 
they will also be removed and disposed of in the Landfill. Following the removal of soil and 
sediments from the bottom of the surface impoundment, discrete soil samples will be collected 
from the bottom of the empty surface impoundment to confirm the extent of impacted soil and 
sediment has been removed. The empty surface impoundment will then be filled with clean soil 
and graded as necessary to avoid ponding. 

3.2.4 Analysis 

Analyses were completed to design the LMS. The following provides a summary of the results of 
each analysis. Further details are included in the calculation packages included in Appendix D. 

Leachate Generation 

The following were analyzed to estimate the leachate generation rate and total quantity to meet 
design criterion of avoiding seepage fi-om hydrostatic pressure underneath the improved IRM 
cover system: 
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• The total quantity of leachate that would be drained to permanently reduce leachate levels 
after construction of IRM cover improvements such that no significant leachate collection 
will be required 

Given the location of seeps and the consequent plan layout of the interceptor trenches, the 
collection pipes will need to be located approximately four to five feet below the cover and at 
least one foot below the elevation of the nearest seep. The maximum leachate generation rate 
which is expected to occur after the installation of the leachte collection trenches was calculated 
to be 4,500 gal/day to the northwest comer of the Landfill and 2,000 gal/day along the eastem 
perimeter of the Landfill (Appendix D). Leachate generation rates are anticipated to decrease 
after an initial flush of leachate into the newly constmcted interceptor trenches. 

The U.S. EPA conducted research regarding the leachate generation rate at a number of MSW 
landfills for the post-closure period [Bonaparte, et al 2002]. Although Bonaparte et al., (2002) 
indicates the data used to determine the decrease in leachate generated is from modem landfills 
with a geomembrane or composite landfill cover, a smiliar decrease may be observed at the 
MIG/DeWane Landfill. 

A similar decrease in leachate generation rates may occur because the MIG/Dewane Landfill has 
been closed and covered for approximately 19 years, with a thick (as much as 19 feet thick) 
compacted clay liner for the Landfill cover. Additionally, the existing leachate surface 
impoundment east of the landfill previously collected leachate from the Landfill's leachate 
collection system, but is now essentially dry. A significant reduction in leachate levels within the 
landfill has been observed by measuring leachate levels in 58 gas vents/wells on the landfill 
surface. An additional leachate collection system is planned for the Landfill, which will further 
reduce the leachate levels within the Landfill. It is this "initial flush" of leachate from the 
planned leachate collection system that is expected to reduce over time. 

This information was evaluated for the RD to estimate the amount of time that could elapse until 
essentially no leachate (~1 percent of the original flow) would be generated other than 
stormwater infiltrating through the cover system. The analysis is summarized on Figure 3-3 and 
indicates that the leachate generation rate will decline to 2,100 gal/day approximately 8 years 
after cover improvments is completed. Approximately 2 percent of this amount is the leachate 
that is present by the time cover construction is completed and the remaining amount is the 
leachate due to stormwater infiltration over the previous year. Further details are included in 
Appendix D. The estimated total quantity of leachate that will be generated over 8 years 
following post closure period is approximately 10,800,000 gallons. 
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Disposal of Leachate 

The results of leachate chemical analyses indicate that the leachate meets the RRWRD discharge 
limitations criteria found in Title 2 of the RRWRD Code of Ordinances. A summary table of 
leachate testing data is presented in Tables 3-2 and 3-3. Based on discussions with the RRWRD 
it is anticipated that a permit will be approved to discharge the leachate to the RRWRD POTW 
without pretreatment. A permit to discharge leachate to the RRWRD is in the process of formally 
being applied for. The leachate will be hauled by tanker truck to the RRWRD POTW. 

The leachate analyses indicate that the leachate also met all criteria for treatment/disposal by a 
commercial waste treatment and disposal facility (Advanced Waste Systems). Treatment and 
disposal by a commercial waste treatment and disposal facility (Advanced Waste Systems) is the 
contingency option for leachate disposal. The leachate would be hauled by tanker truck to the 
disposal facility. 

Construction Quality Assurance 

The LMS shall be constructed and monitored under a construction quality assurance (CQA) plan 
in accordance with 35 LAC Part 811 Subpart E. 

3.2.5 Description of the Remedy 

This section presents a description of the LMS. The LMS Design Drawings are presented in 
Appendix A and the Specifications are located in Appendix B. The list of specifications for the 
RA is presented in Table 3-6 and a list of Design Drawings is presented on Table 3-7. The 
leachate remedy is composed of the following features; 

• Interceptor trenches located along the portions of the north, east and south perimeters of 
the Landfill as shown on the Design Drawings in Appendix A, installed using a one-pass 
drainage pipe installation method; 

• Existing dual phase extraction wells that can be used for active leachate extraction in the 
future if the groundwater action levels are exceeded (see Appendix A); 

• Dual containment leachate accumulation tanks on the southeastern and northwestem 
areas of the Site (see Appendix A); and 

• Leachate disposal via hauling and discharge to the RRWRD POTW. 

The interceptor trenches have been designed to intercept leachate and gravity drain to two 
separate underground storage tanks located at northwestem and southeastem comers of the site. 
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Leachate will be pumped from these underground storage tfinks to an above ground central 
storage tank to prevent seepage outside of the improved IRM new cover system resulting in 
potential leachate exposure. 

The interceptor trenches are composed of relatively shallow (4 to 5 feet below existing grade) 
trenches with high density polyethylene (HOPE) perforated pipe placed near the bottom of the 
trench. The trenches are to be backfilled with washed gravel as shown on the Design Drawings 
in Appendix A. The HDPE pipe is designed to be sloped at a minimum of 0.5% toward the edge 
of the Landfill to be stored in underground storage tanks. Gravel backfill will be resistant to 
leachate and will be non-calcerous aggregate. A geotextile filter fabric will be placed between the 
waste in the trench wall and gravel backfill to filter out waste particles and sediment to help 
maintain leachate drainage in the gravel and collection pipe. 

Where collection piping is located outside of the cover system, it will be solid, double wall 
HDPE piping. 

In addition, as the leachate collection trenches are installed, impacted soils from each nearby seep 
location will be removed to a minimum of three feet and placed in the Landfill under the cover. 
The void will be backfilled with low permeability compacted clay (Clay Fill) and a Vegetative 
Layer and revegetated. 

3.3 Landfill Gas Coilection and Control Svstem 

3.3.1 Overview 

The Gas Collection and Control System ("GCCS") for the Site includes mechanisms for passive 
venting of landfill gas from beneath the improved IRM cover system and contingency measures 
that can be implemented should methane concentrations exceed 35 LAC Part 811.311 criteria. 
The ROD does not require landfill gas (LEG) treatment or destruction (e.g. flaring) prior to 
discharge from vents on the Landfill. 

The ROD contemplated active measures based on the EPS. Concurrent with finalizing the ROD 
in 1999 and 2000, it was identified that methane was present above Part 811 criteria west of the 
Site and an active soil-gas extraction system, consisting of a collection trench along the western 
Site perimeter, six (6) extraction wells located east of the Wycliffe Estates subdivision, and a 
blower and utility flare, were installed in 1999, as detailed in the Clayton Environmental 
Consultants Gas Extraction System Construction Completion Report, dated July 1999. The six 
IRM gas extraction wells were operated from May 1999 through 24 January 2000 when lEPA 
authorized cessation of extraction of gas from the six extraction wells following demonstration 
that methane concentrations were consistently below action levels. 
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In 2008, seventeen (17) dual phase (landfill gas and leachate) extraction wells and forty-one (41) 
passive landfill gas vents were installed, as part of the Remedial Action, on the top and side 
slopes of the landfill in order to expedite venting of landfill gas. Each of the dual phase 
extraction wells and passive landfill gas vents was installed with wind-activated turbine vents 
[Geosyntec, 2010]. 

The existing soil-gas extraction system, consisting of on-going active gas extraction from the 
collection trench along the western Site perimeter as well as continued passive gas extraction at 
the dual phase extraction wells and passive landfill gas vents, has been factored into the RD. 

Should additional active landfill gas removal be required based on gas monitoring data, the 
landfill gas vents installed in 2008 were designed with a sufficient diameter and with screens 
extending from below the cover system down to the leachate level such that the gas vent wells 
may be retrofitted with a vacuum system to extract gas. However, the design of piping and 
equipment for an active gas extraction system is not provided in this RD Report and would be 
completed should it become necessary during the post-closure period. 

3.3.2 Gas Monitoring Results- Pre-Design Investigation and Historical 

A Pre-Design Investigation was conducted in late 2006 and early 2007 to assess the presence and 
concentrations of LEG, primarily methane, in borings through the cover ("cover borings"), 
existing landfill gas probes through the cover, and in eight new gas probe borings outside the 
limit of waste around the perimeter of the Landfill. In addition, there has been over 14 years of 
gas monitoring data collected in gas probes and the gas extraction trench west of the Site from 
2000 to 2014. The condition of the existing GCCS equipment was also evaluated for 
incorporation into the new GCCS. 

The Pre-Design Investigation and historical gas monitoring results indicate the following 
findings: 

• Methane was found at the top of all 24 cover borings and 4 leachate piezometer borings 
that penetrated the cover and in the waste at concentrations of 0.1 to 8.0%. In addition, 
methane has been detected in the passive gas vents and dual phase wells (currently 
operating as gas vents), which penetrate the cover and into the waste, at concentrations up 
to 73% (Table 3-8), indicating methane is prevalent under the cover. 

• Methane (CH4) has been found above the Part 811.314 criterion (CH4 >50% LEL in the 
subsurface outside the Landfill) in GP-26, GP-27, GP-28 and GP-30, located in and/or 
outside of the eastern 1/3 of the Landfill (Table 3-9A). In 2011, additional Site perimeter 
gas probes were installed to monitor conditions at the Site perimeter: GP-34 and GP-35 
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(to the south of GP-30) and GP-36 and GP-37 (to the east of GP-28). Adjacent to the 
area of GP-27 off Site is an AT«&T buried fiber optic cable in the railroad right of way; 
AT&T has been notified that methane has been detected in GP-27 above the LEL. 

Methane was detected above the Part 811.314 criterion (CH4 >50% LEL in the subsurface 
outside the Landfill) in MW-13 in 2001 (when the gas extraction system was down for 
repairs) and during five events in 2009 through 2014. 

Methane monitoring results have been below the Part 811.314 criterion (CH4 >50% LEL 
in the subsurface outside the Landfill) in gas probes at the Site perimeter during the last 
two years of quarterly monitoring events (since February 2012), with the exception of 
three events at GP-26. 

The active (western collection trench and extraction wells) and passive components of the 
GCCS have been implemented to address elevated detections of methane in the Landfill 
and in the areas of MW-13, GP-26, GP-27, GP-28, and GP-30 adjacent to the Landfill 
(Table 3-9A). The active gas extraction via the extraction wells along the eastern edge of 
the Wycliffe Estates (west of the Landfill and borrow pit area) was discontinued in 2009 
after lEPA approval (and approximately 8 years of non-detectable methane concentration 
in the extraction wells during quarterly gas monitoring). 

• The monitoring results fi-om gas probes to the west of the extraction trench and from the 
riser columns indicate the extraction trench has removed methane from the subsurface 
west of the extraction trench to non-detect levels and appears to be drawing methane out 
of the Landfill and combining it with clean subsurface vapor yielding relatively low (4%) 
methane readings in the extraction trench and blower. 

o Methane was not detected above 50% of the LEL in the southwest portion of the 
Site between the existing gas extraction trench and Wycliffe Estates (see GP-31, 
GP-32 and GP-33 in Table 3-9A), with the exception of one detection (3.2% 
methane) at GP-31 in March 2014 that was below the LEL of 5% methane. The 
blower was found to not be functioning properly in March 2014, and is being 
replaced in April 2014. As discussed below, however, methane concentrations in 
soil gas to the west of the Site perimeter were at or below background levels in 
March 2014 (Tables 3-9B and 3-9C). 

o Methane has been generally detected at concentrations ranging from 2% to 6.5% 
in riser columns RC-2 through RC-5 in the gas extraction trench immediately west 
of the Landfill fi-om January 2005 through 2014 (Table 3-10). Elevated 
detections of methane at RC-3 and RC-4 in March 2014 are attributed to the 
blower not operating properly. 
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o Methane has been generally at or below the 0.1% detection limit at RC-1, located 
at the southern-most end of the gas extraction trench, and methane was not 
detected in the three gas probes in that area, indicating that methane does not 
appear to be present above the detection limit to the southwest of the Landfill 
(Table 3-10). 

o Methane concentrations at the blower have typically been measured to be less than 
4% for the past four years (Table 3-10). Elevated detections of methane at the 
blower in March 2014 are attributed to the blower not operating properly. 

• All blower equipment for the existing active components of the GCCS is functioning, and 
the existing passive gas vents in the cover system GCCS are operating as designed. 
Although the flare is not currently in use, due to low concentrations of methane at the 
blower, the flare may be activated if elevated concentrations of methane become present 
at the blower. The expected lifetime of the blower is approximately 8-10 years based on 
the lifetime of previous blowers at the Landfill. The current blower will be replaced in 
April 2014. 

• Methane has not been detected above the detection limit or background concentration in 
any of the monitored gas probes (GP-10 through GP-15 and MW-14) in the borrow pit 
west of the Site since 2001 (Table 3-9B), with the exception of one detection of 3.1% 
methane at GP-11 in January 2013. Methane concentrations have not been detected 
above the detection limit or background concentration at GP-11 during subsequent 
monitoring in 2013 and 2014. 

• Methane has not been detected above the detection limit or background concentration in 
any gas probes in the Wycliffe Subdivision west of the Site since March 2000, with the 
exception of one detection of 1.3% methane at GP-21 in May 2008 (Table 3-9C). 
Methane concentrations have not been detected above the detection limit or background 
concentration at GP-21 during subsequent monitoring since 2008. 

3.3.3 Design Criteria & ARARs 

The design criteria summarized in this section are based upon the requirements of the SOW and 
additional engineering principles. In general, the landfill gas management program is required to 
have a GCCS with hoth passive and active components, and long-term gas monitoring to control 
landfill gas at the Site. The existing GCCS, including RA components installed in 2008, meet 
appropriate portions of 35 LAC Part 811.314, as summarized in this RD Report. 

The GCCS is to be designed to control and vent existing landfill gas. As a part of the design of 
the overlying cover system, the GCCS was designed and implemented to avoid gas pressure 
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build up that could cause instability of the cover or uncontrolled release of methane outside the 
limits of the Landfill in excess of 35 lAC Part 811.314 criteria. 

The majority of the GCCS has been installed with active and passive components: 

• An active soil-gas extraction system, consisting of a collection trench along the westem 
Site perimeter and a blower and utility flare, were installed in 1999 [Clayton, 1999]. Six 
IRM gas extraction wells were also installed in 1999 but were subsequently 
decommissioned with lEPA approval (7 October 2009), following demonstration that 
methane concentrations were consistently below action levels. 

• In 2008, seventeen (17) dual phase (landfill gas and leachate) extraction wells and forty-
one (41) passive landfill gas vents were installed, as part of the Remedial Action, on the 
top and side slopes of the landfill in order to expedite venting of landfill gas. Each of the 
dual phase extraction wells and passive landfill gas vents was installed with wind-
activated turbine vents [Geosyntec, 2010]. 

• In addition, the perimeter leachate collection trench is designed to intercept and vent 
landfill gas along the northem, eastern and southeastern perimeters of the Landfill. 

As described in the Geosyntec Gas Well and Vent Construction Remedial Action Work Plan, 
[Geosyntec 2008], the LEG vents were installed down to the leachate water table in accordance 
with 35 LAC 811.314 (c) (3). In accordance with 35 lAC 811.314 (d), the LEG vents were 
designed to resist settlement, be chemically resistant to methane and waste, not compromise the 
integrity of the cover system. In addition, the well vent screens were installed down to near the 
bottom of the waste to be able to extract leachate, if required, as described in Section 3.2 of this 
RD Report. 

In accordance with 35 LAC 811.314 (d) (12), the GCCS LEG vents were designed with sufficient 
casing diameter to be able to add active LEG collection system mechanical devices at a later time 
if necessary to meet the requirements of 35 LAC 811.314 (a) (1), (a) (2) and (a) (3). The existing 
active gas management system components have been evaluated and incorporated into this RD as 
part of the contingency plan to convert the passive gas well vents to an active collection system, 
if necessary. 

3.3.4 Analysis 

The waste in the Landfill is largely municipal solid waste (MSW) with industrial waste. An 
estimate of the amount of MSW compared to industrial waste could not be located. The waste 
was deposited from 1969 until 1988. The thickness of the waste ranges up to approximately 55 
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feet and the leachate levels are approximately 20 feet below the top of the waste, indicating about 
half of the waste is unsaturated. After the existing IRM cover is improved and the LMS is 
installed, it is estimated that the leachate levels will lower following the end of construction. 

To assess the potential for gas generation, the U.S EPA Landfill Gas Emissions Model 
(LandGEM) [U.S.EPA, 2005] was used to estimate the amount of methane that will be 
generated. The results of calculations that were performed for the design of gas collection system 
are presented in Appendix El. It was estimated that at the time of closure in 1988, 
approximately 1,000 scfin (standard cubic feet per minute) of gas was generated. 

The effect of gas pressure build up on the stability of the cover system was analyzed to identify 
the required gas vent spacing. The gas vents and dual phase extraction wells were installed in 
2008 with spacing as determined by this analysis. First, a slope stability analysis was completed 
using cover materials that were assumed to be used in the construction at the time of the analysis. 
At the time of the analysis the cover was assumed to include (from top to bottom): (i) topsoil; (ii) 
protective layer; (iii) infiltration drainage layer (double-sided geocomposite); (iv) low 
permeability layer (low density polyethhylene geomembrane); and (v) foundation layer. 
However, as a result of the ESD, those cover features are no longer considered; instead the 
existing IRM cover will he improved. Second, an analysis of the effect of gas pressure build-up 
was completed and the passive vent spacing was calculated. The analysis is presented in 
Appendix E2. 

The analysis indicates the passive vent radius of influence (ROI) of 4-inch diameter vents ranges 
from 150 to 240 feet on the side slopes (depending upon the steepness of the side slopes and 
thickness of unsaturated waste) and approximately 300 feet on the crest of the IRM cover. The 
analysis also demonstrates that because of the relatively high hydraulic conductivity of the waste 
(~ 1 X 10"^ cm/sec), a gas collection/venting layer across the top of the waste is not necessary. 
The required passive LEG vent spacing calculations indicated a minimum of 46 gas vents were 
required. However, a total of 58 gas vents (17 dual phase extraction wells and 41 gas vents) were 
installed in 2008, to facilitate LEG venting at higher rates. Therefore, it is considered that the 
existing gas vent spacing is sufficient for improved IRM cover design. 

An analysis of the existing blower was conducted to evaluate whether it could he used, if needed, 
to extract LEG from the new gas well vents (Appendix E3). A preliminary collection system 
piping layout design was completed based on potential future connection to 10 gas well vents. 
The analysis calculated the head loss in collection pipe extending up to 3,000 feet from the 
blower to the farthest proposed gas well vent. It was calculated that the head loss was less than 
two inches of water pressure and that the existing blower could be used to extract 10 to 20 scfin 
of LEG from 10 select gas extraction wells at one time. 
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After the Pre-Design Investigation, methane was found above the LEL in GP-28 and GP-30 in 
the southwest area of the Site; however, there are no exposure points such as buildings or 
residences near these gas probes. Further, additional gas probes (GP-36 and GP-37 east of GP-
28, and GP-34 and GP-35 south of GP-30) were installed farther away from the Landfill and 
methane has not been detected. Consequently, active soil-gas extraction in these areas is not 
proposed. The existing GCCS, including passive gas well vents on the Landfill, will relieve gas 
pressure near the gas probes near the Site perimeter. 

Methane was also found in GP-26 and GP-27 along the north perimeter of the Landfill above the 
LEL. A buried AT&T fiber optic cable is located in the Union Pacific railroad right of way 
(ROW) adjacent to GP-27. AT&T has been contacted and their representative stated that the 
cable is located outside of the railroad ballast and no more than 12 feet south of the south railroad 
track. It may be located farther south only at the location of the stormwater culverts where they 
would have buried the cable outside the limit of the culvert. The cable is in a l-Vi inch diameter 
conduit buried 4 to 5 feet below ground surface. There is a splice box located approximately 20 
feet east of the farmer's access road east of the Site along the southem edge of the ROW; it is 
also buried 4 to 5 feet below ground and can only be accessed by obtaining a permit from the 
railroad. The presence of methane near the fiber optic cable could have the potential to enter the 
fiber optic trench backfill which could act as a conduit for off-Site migration. However, the fiber 
optic cable is located across a drainage ditch and at a higher elevation than the Landfill and will 
be on the downgradient side of the constructed leachate/gas interceptor trenches making it an 
unlikely landfill gas conduit. Methane is likely to be collected in and vented from the interceptor 
trench before reaching the fiber optic trench backfill. Because it is unlikely that the fiber optic 
trench would be a conduit for off-Site migration of landfill gas, active soil-gas extraction in this 
area is not proposed. 

Methane in the four impacted gas probes (GP-26, GP-27, GP-28, and GP-30) and the additional 
probes installed farther from the landfill (GP-34, GP-35, GP-36, and GP-37) have been and will 
continue to be monitored in accordance with 35 LAC 811.314 (a) to track methane dissipation as 
operation of the GCCS continues. 

Construction Quality Assurance 

The GCCS shall be constructed and monitored under a construction quality assurance (CQA) 
plan in accordance with 35 LAC Part 811 Subpart E. 
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3.3.5 Description of the Remedy 

The following provides a summary of the elements of the GCCS portion of the remedy. The Pre-
final Design Drawings are presented in Appendix A. A list of drawings is presented on Table 3-
7. Specifications for the GCCS are not included in this RD report, because the GCCS was 
installed in 2008. 

Landfill GCCS 

The GCCS for the Site includes the seventeen (17) existing dual-phase LFG/leachate extraction 
wells/vents on the the Landfill and will include a series of approximately 3,800 feet long, gravel-
filled dual phase interceptor trenches around the northern, eastern, and southern portions of the 
perimeter of the Landfill. All of the 17 dual-phase extraction wells were installed in 2008 with 
well screens below the leachate level to supplement leachate extraction, if necessary, as 
previously described in Section 3.2 of this RD Report. Gas vent risers that will be installed in the 
interceptor trenches will also be installed such that active LFG extraction could be implemented 
if needed at a future date. 

The design radius from the passive LFG vent spacing calculations indicate a minimum of 46 gas 
vents are required. However, a total of 58 gas vents (17 dual phase extraction wells and 41 gas 
vents) were installed in 2008, to facilitate LFG venting. The 41 LFG vents, which did not need 
to be constructed as dual phase wells, were installed as standard 4-in diameter LFG vents 
extending from just above the leachate, through the waste and up through the cover. The tops of 
the vent casings were installed with wind-activated turbines to faciliate LFG removal and 
dispersion. 

The LFG vents and interceptor trenches will initially operate passively; however, the 17 dual-
phase LFG wells are capable of being converted for active extraction if the post-closure 
monitoring criteria are exceeded. If necessary, some of the LFG extraction well vents can be 
attached to piping that extends to the existing Site blower/flare assembly and operate actively 
until the post-closure monitoring criteria are met. To facilitate potential future active LFG 
extraction, the top of the gas vents have threads to enable removal of the turbines and installation 
of caps to seal the vent to preclude oxygen intrusion into the waste. The tops of all of the LFG 
vents and the interceptor trench vent risers are also designed to have the capability to operate 
passively or be connected to an active system, if necessary. 

Gas Monitoring 

Prior to 2006, six gas probes were installed within the Landfill area and another 12 were installed 
in areas outside the limits of waste to the west of the Site. The original six gas probes within the 
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Landfill area have not been monitored because the probes were either damaged or could not be 
located when quarterly gas monitoring for the Site began. If these original six gas probes are 
observed or encountered during improvement of the IRM cover, they will be properly abandoned. 

In late 2006, eight additional gas probes were installed outside the limits of waste along the 
north, east, and south perimeters of the Landfill. In 2011, four additional site perimeter gas 
probes were installed to monitor conditions at the Site perimeter: GP-34 and GP-35 (to the south 
of GP-30) and GP-36 and GP-37 (to the east of GP-36). The locations of GP-34 and GP-35 are 
within the footprint of a proposed stormwater pond at the Site perimeter. Gas probes GP-34 and 
GP-35 have not shown methane concentrations above 4% of LEL since they were installed. 
Therefore, gas probes GP-34 and GP-35 are proposed to be abandoned and not to be replaced. 

Methane, pressure, and carbon dioxide (CO2) are monitored on a quarterly schedule in 
representative gas probes. 

The installed gas well vents and planned interceptor trench risers were designed with monitoring 
ports in the well head piping to enable periodic evaluation of methane concentrations within the 
vents. 

As an additional measure, residential gas blowers were installed in 6 residences in Wycliffe 
Estates in April 1999 and have been in continuous use. 

The long-term gas monitoring program will be presented in the Operation and Maintenance Plan 
(O&M Plan). A table of contents outlining the O&M Plan is included in Appendix G. The final 
O&M Plan will be submitted to lEPA after (or during) construction and prior to the pre-final 
construction inspection. 

3.4 Landfill Cover System 

3.4.1 Overview 

The ESD for the Landfill documents that the IRM cover will be improved to minimize the 
infiltration of precipitation into the landfill, reducing the generation of leachate, landfill gases, 
and the migration of contaminants to groundwater, soil, and air. The IRM cover will be improved 
over the areas of the Landfill where the IRM cover does not have a minimum of 3 feet of 
compacted clay cover (approximately 24 acres) (see Appendix A). The improved IRM cover 
system is estimated to have a hydraulic efficiency of 98%, which meets the ARARs, and is 
protective of human health and environment [Geosyntec, 2012]. 

CHE8214/500/556.5/04-2014 Pre-Final RD Report 



Pre-Final Remedial Design Report 
MlG/DeWane Landfill Superfiind Site 

Revision: 0 
Section 3, Page 21 of 35 

May 2014 

A portion of the existing Landfill vegetative cover (where improvement need to be made) will be 
removed and temporarily stockpiled and ireused to provide vegetative cover for the improved 
areas. Portions of the existing vegetative cover and underlying impacted soils where there are 
existing leachate seeps will be disposed at the designated refuse area shown in the drawings. The 
existing IRM cover will be maintained to the maximum extent possible before, during, and after 
construction to avoid contact of rainfall and personnel with the waste. The Design Drawings for 
the improved IRM cover are located in Appendix A and the Specifications are located in 
Appendix B. 

3.4.2 Pre-Design Investigation 

A Pre-Design investigation was conducted in 2006 to assess the existing cover soil properties and 
geotechnical properties of an adjacent property south and west of the Site for use as a borrow 
area for cover construction. Summary tables of the results of the Pre-Design Investigation are 
presented in Appendix C. Further details of the investigation are provided in the Pre-Design 
Field Investigation Report [Geosyntec, 2007b]. For the improved IRM cover, only the west 
borrow pit is planned to provide clay soils to improve the IRM cover. 

In summary, the results of the Pre-Design Investigation indicate the following; 

• the soils on the IRM cover are at least 2 feet thick (including topsoil) at 22 of 24 cover 
soil boring locations and all 4 leachate piezometer borings; 

• two cover borings identified that the edge of waste was not accurately located. Cover 
boring CB-04 was drilled on the south side of the Landfill in a loeation that was shown 
on RI drawings to be on the edge of waste; however, waste was encountered and the edge 
of waste line was moved outward. Gas probe boring GPB-01 for gas probe GP-28 was 
drilled on the east side of the Landfill that was shown on Rl Drawings to he within the 
edge of waste but no waste was encountered and the edge of waste line was moved 
inward. These edge of waste adjustments were incorporated into the Drawings. 

• the soils are uniformly silty clay (CL) on the existing Landfill cover; 

• topsoil is at least 0.5 foot thick at 22 of 24 cover soil boring locations; 

• the existing non-topsoil IRM cover soil on the Landfill can be compacted to meet a 
hydraulic conductivity of less thanl x 10"' cm/sec; and 

• the soils in the proposed west borrow area have zones of predominantly silty clay (CL) 
that can he compacted to meet a maximum hydraulic conductivity of 1 x 10"' cm/sec. 
Soils that are not suitable for low permeability layer will be spread over the borrow area 
as grading fill after borrow operations are completed. 
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Based on the Pre-Design Investigation, the IRM cover soils and the proposed west borrow area 
soils can be used as Clay Fill. 

3.4.3 Design Criteria and ARARs 

This section presents the design criteria and ARARs included in the SOW and additional design 
criteria applicable to the cover. The required landfill standards and related ARARs are primarily 
contained in 35 lAC Part 811.314 and are presented in this section. Further, the ROD (page 84) 
requires that the final grading of the total cover system will result in a slope no less than 3%. 
The ESD specifies that the existing IRM cover will be improved at the Landfill to have a minim 
3 foot compacted clay cover, compacted to achieve a permeabiltiy of 1x10"^ centimeters per 
second as describe in 35 lAC Part 811.314 (a)(A). 

Re-Use of Cover Soils 

The existing cover topsoil layer, which has shown to support vegetation at the Landifll, will be 
stripped, stockpiled and re-used for the topsoil layer on the Landfill. The existing clay cover will 
be graded at the crest of the landfill to achieve a minimum 3% slope, and any extra low 
permeability layer soils will be stockpiled and re-used to augment the cover on the side slopes. 

All stockpiles are designed to meet erosion and sedimentation controls in accordance with the 
Boone County Subdivision Regulations, in particular Section 510 "Soil Erosion and 
Sedimentation Control". 

Vegetative Layer 

In accordance with the SOW, the Landfill cover will consist of a vegetative layer (topsoil) of a 
minimum thickness of six inches in depth over the entire landfill cap. The topsoil will have a 
minimum of 5% natural organic material and capable of supporting vegetation in accordance 
with351AC 811.314. 

Clay Fill (Low Permeability Layer) 

Clay Fill shall be a minimum of three (3) feet thick over the entire landfill footprint and have a 
permeability value equal to or less than 10'^ cm/s in accordance with 3 5 LAC 811.314. 

IRM Crest 

The low permeability portion of the IRM cover on the crest of the Landfill shall be maintained a 
minimum of three feet thick. The ESD identified that there is more than three feet of low 
permeability cover on the crest of the Landfill and in accordance with the ROD, the excess may 
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be reused. After overlying cover soils are stripped, the remaining IRM cover shall be protected 
against excessive desiccation and wetting in accordance with 35 lAC Part 811.314(c)(4). The 
IRM cover may require recompaetion should excessive desiccation or wetting occur. 

Because the crest of the IRM cover has already been accepted by the IE? A, additional testing will 
not be conducted on the crest of the IRM cover unless the IRM cover on the crest is damaged and 
requires recompaetion or is augmented using additional soil during construction. 

Access Road 

A road will be constructed on the cover system to provide access for maintenance and inspection 
purposes. It shall have a gravel base underlain by a geotextile separator fabric to keep the gravel 
from mixing with Clay Fill and a gravel surface course. The vegetative layer will not be required 
directly underneath the access road. 

Construction Quality Assurance 

The cover shall be constructed and monitored under a construction quality assurance (CQA) plan 
in accordance with 35 lAC Part 811 Subpart E. 

3.4.4 Analysis 

Slope Stability 

The slope stability of the final grades has been evaluated and deemed stable; based upon the 
previous performance of the landfill cover and the design approach, the final topographic 
contours will be parallel to the existing contours. 

Settlement 

Comparison between the 2006 and 2014 grades has been made to evaluate the settlement 
progress over the entire landfill footprint over this previous eight-year period. Analysis of these 
data shows that the final cover has uniformly settled approximately one foot over the landfill 
footprint (Figure 3-4). Based on this settlement result, the cover sloped at 3% or greater will be 
sufficient in combination with a post-closure operation and maintenance plan. 

3.4.5 Description of the Remedy 

The following provides a summary of the elements of the cover system portion of the remedy 
described from the top of the cover downward. Design drawings are presented in Appendix A 
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and the Specifications are located in Appendix B. The list of specifications for the RA 
construction is presented in Table 3-6 and a list of drawings is presented on Table 3-7. 

Vegetative Layer 

The vegetative layer will be a minimum six inches in depth over the entire landfill cap. The 
source of the vegetative layer will be the existing topsoil on the cover that will be stripped, 
stockpiled and re-used. If additional topsoil is required it will be either obtained from a planned 
borrow source immediately west of the site, from stormwater pond excavations, or from another 
approved off-Site source. 

Improved IRM Cover - Side Slopes (Clay Fill - Low Permeability Layer) 

The existing IRM cover will be improved with additional Clay Fill (low permeability layer) 
consisting of a silty clay soil (CL) to create a minimum thickness of three (3) feet over the 
surface of the Landfill. The improved cover shall consist of existing cover soils, new Clay Fill 
fi-om the west soil borrow pit or from stormwater pond excavations, or fi-om another approved 
source, if needed. 

After the surface topsoil is removed in preparation of final grading, the remaining cover shall be 
checked with a pocket penetrometer to identify the presence of unstable (soft) areas at the 
existing seep locations. If soft (pocket penetrometer of less than 1 tsf) areas are identified, 
existing Clay Fill from these areas will be removed and replaced with new Clay Fill. 

Because the existing cover is not being removed prior to compaction, the minimum thickness 
criterion of three (3)-feet shall be checked on a defined grid using a hand auger after the top of 
the Clay Fill grade is established. 

IRM Cover - Crest 

The slope of the crest of the landifll is less than 3% in some areas. Therefore, the topsoil will be 
stripped and stockpiled and additional Clay Fill will be added to achieve the minimum 3% slope. 

The IRM cover currently exists on the crest of the Landfill and shall remain and protected during 
construction, repaired if damaged and graded to meet a minimum 3% slope. However, because 
the ESD identified the thickness of the low permeability soil on the crest is thicker than the 
minimum requirement of three (3) feet, some of the cover topsoil and underlying clay will be 
removed as part of the grading process and reusedfor the improvement of IRM cover along the 
sideslopes. 
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Access Road 

The access road base course shall be a minimum 12-inch thick layer constructed of Illinois DOT 
CA-1 stone aggregate. A separator geotextile underlying the base course shall be a woven 
polypropylene or polyester. The access road surface course will be a minimum of six-inches thick 
constructed of Illinois DOT CA-6 crushed stone aggregate. 

3.5 Stormwater Management 

3.5.1 Overview 

The goals of stormwater management are to minimize the need for further cover maintenance, 
avoid increasing the amount of runoff into the receiving surface water bodies, and meet erosion 
and sedimentation control requirements during construction until the Site is stabilized. 

Following RA construction, the Site will have a series of stormwater benches, detention basins, 
and erosion controls on and around the Landfill. Stormwater will be discharged into the creek 
located southeast of the Site, the wetland south of the Site, north of the new west detention basin, 
and through existing ditches and culverts to the north of the Site. 

3.5.2 Design Criteria and ARARs 

Stormwater management will include the control of stormwater flow, erosion, and sedimentation 
to meet applicable portions of 35 LAC Parts 811 and 814, 40 CFR 122.26(b)(14)(x), and the 
applicable technical requirements of the Boone County Code, Section 508 - drainage and 
stormwater management facilties. 

One goal of stormwater management is to avoid exposing waste materials to rainfall and runoff. 
Consequently, the requirements of 35 LAC Part 811.103 (a) "Surface Water Drainage- Runoff 
From Disturbed Areas" 35 LAC Part 103 (b) "Diversion of Runoff From Undisturbed Areas" are 
typically not applicable. However, during any remedial construction that could temporarily 
expose waste or contaminated soils to precipitation runon and runoff, 35 lAC Part 811.103 will 
be required to be met. The applicable activities will include excavation and closure of the 
leachate surface impoundment and excavation to construct the passive leachate collection 
trenches. The project specifications assoicated with these construction activities will address the 
requirements of 35 lAC Part 811.103. 

35 lAC Part 811.110 "Closure and Written Closure Plan" paragraph (b) requires that all drainage 
ways and swales shall be designed to safely pass the runoff from the 100-year, 24-hour 
precipitation event without scouring or erosion. 35 lAC Part 811.110 (c) requires that the final 
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configuration of the facility shall be designed in a manner that minimizes the need for further 
maintenance. 

At the county level, storm water is addressed under "Appendix B - Subdivisions" of the Boone 
County Code Regulations which require the following: 

Section 508.B "Ditches and Swales" Erosion control measures are specified depending 
upon the grade of the ditch and vary from seeding to culverts. 

Section 508.G "Stormwater detention areas" To avoid increase in stormwater peak 
discharge rates, stormwater detention is required where the development reduces the 
amount of undeveloped land surface. Specifically, for the 100-year rainfall the release rate 
from the stormwater detention area must be either 0.2 cfs per acre or less, unless it can be 
shown by calculations that the discharge rate of the natural outlet channel serving the area 
is greater. 

However, the MIG/DeWane landfill cover modifications are not a land development project 
that will add impervious area. Modifications are being made to add material to the existing 
clay cover of the Landfill, and perform grading to better manage local surface runoff. Even 
without stormwater detention, it is not anticipated that 100-year peak outflows from the 
landfill site would increase after the project is implemented. In order to provide 
conservative stormwater management and make net improvements in downstream drainage 
conditions, stormwater detention will be implemented where feasible to achieve a 0.2 
cfs/acre outflow rate limit for the 100-year design storm, based on County criteria. 

Additional stormwater detention basin standards from Boone County Code Section 508.G 
that have been selected for design criteria include: 

• Minimum slope 4H: 1V 

• Minimum pipe diameter: 12 inches 

• Minimum bottom slope: 0.5% 

• Overflow area must be specified 

• Trash grates or covers on inlets and outlets are required. 

Boone Coounty Code Section 510 covers "Soil erosion and sedimentation control" requirements 
for the control of soil erosion and sediment caused by soil disturbance in connection with 
development activities. In summary, a soil erosion and sedimentation control plan ("SESCP") is 
required. Paragraph D of the County Code Section 510 describes the contents of the required 
SESCP. Paragraph F of Section 510 provides specifications for sediment basins, sediment traps, 
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"wet" and "dry" detention, stormwater conveyance channels and stabilization. Paragraph G 
provides the requirements for maintenance of control measures. 

3.5.3 Analysis 

The hydrologic analysis was performed using procedures described in the documents, "Urban 
Hydrology for Small Watersheds, Technical Release 55", (USDA-SCS, 1986). The computer 
program HEC-HMS was used to perform the hydrologic analysis. The computer program HY-8 
was used to perform the hydraulic analysis of the culverts. Microsoft Excel spreadsheets were 
developed to perform several of the other supporting calculations, such as time of concentration, 
pond stage-storage, and swale and downchute conveyance capacity. 

HEC-HMS was used to determine the stormwater volume and peak flows that must be conveyed 
and detained for post-project conditions. A HEC-HMS model was also developed to estimate 
peak flows under existing conditions. 

The primary design criteria for the hydrologic design of each stormwater pond is to provide 
adequate runoff storage volume, combined with the appropriate outlet structure, to restrict the 
pond's 100-year peak outflow rate to no more than the allowable outflow rates. The existing 
topography of the site, and proposed runoff conveyance features, led to the siting of four 
stormwater detention ponds around the landfill site. The pond hydrologic design was completed 
using HEC-HMS to simulate design trials of pond grading concepts and outlet structures. The 
"bounce" in the pond's water level (depth of water during the 100-year design storm) was 
generally targeted to be 4 to 5 feet. 

The drainage benches, swales, downchutes and culverts have been designed to effectively convey 
the runoff from the 100 year, 24 hour design storm. 

3.5.4 Description of the Remedy 

The following provides a summary of the elements of the stormwater management portion of the 
remedy. Design Drawings are presented in Appendix A and the Specifications are presented in 
Appendix B. The list of specifications for RA construction is presented on Table 3-6 and a list 
of drawings is presented on Table 3-7. The stormwater management features of the Site that will 
be in place after completion of construction are summarized as follows: 

• the crest of the landfill will he sloped at 3% to avoid ponding of water after 
accommodating long term settlement; 
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• drainage benches will be constructed on the Landfill cover to control surface water 
drainage velocity on the side slopes and minimize maintenance; stormwater benches will 
be as wide as three feet and direct runoff to downchutes; 

• drainage ditches on benches will have slopes ranging from approximately 2% to 4%; 

• drainage ditches will have a minimum slope of 1 % on adjacent land aroimd the Landfill; 

• in general, drainage ditches will be grassed and the seed mix shall be consistent with post 
closure land use; 

• stormwater downchutes will be lined with a fabric-formed concrete or similar product to 
protect against erosion and will be sufficiently flexible to accommodate settlement and 
continue to function; 

• stormwater detention basins will be located in the west, south, south east and east of the 
Landfill and discharge to existing drainage features around the Site; 

• the west borrow pit will be graded to promote Stormwater discharge into a detention 
basin; 

• disturbed portions around the basin in the west borrow pit will be scarified, 3 inches of 
topsoil will be placed, fertilized, seeded and mulched. The disturbed portions will be 
revegetated with grass species suitable for the expected soil and moisture conditions; and 

• the stormwater discharge rates from the detention basins shall be no greater than the 
current discharge rates to avoid additional erosion on the property to the north of the 
railroad right of way or in the intermittent ditch south emd south east of the Landfill. 

Stormwater detention facilities have been designed to reduce the 100-year peak discharge from 
upstream Landfill areas to 0.2 cubic feet per second (cfs) per acre or less. In contrast, 100-year 
peak discharges from the existing landfill are estimated to range from 5 to 7 cfs per acre. Pond 
1, in the northwest comer of the site, also receives stormwater inflow from an upstream offsite 
residential area. When determining the total allowable peak discharge rate for this particular 
pond, the allowable discharge rate was calculated by adding the existing peak flow rate from the 
offsite residential area to a 0.2 cfs per acre contribution from the landfill area. The detailed 
stormwater design report contained in Appendix F presents the calculation of this allowable 
discharge rate. 

Some areas on the fnnges of the landfill site have topography that makes it infeasible to provide 
local stormwater detention or to construct drainage features that can route the water to planned 
stormwater detention facilities. Even with these areas, no increase in peak outflow is expected 
because no impervious area is being added and the horizontal extent of clay landfill cover is not 
being modified. Modeling and calculations presented in the detailed stormwater report in 
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Appendix F show that even with some fringe areas that drain directly offsite, overall there will 
be a substantial reduction in peak flow rates from the site compared to existing conditions 
because of the new Landfill cover benches and four stormwater detention basins that will be 
constructed. For the north area tributary to the railroad right of way, the 100-year peak flow 
contribution is reduced from the current 170 cfs to 31 cfs. For the south area tributary to the 
wetlands south and east of the site, the peak flow contribution is reduced from the current 170 cfs 
to 29 cfs. For the combined site, 100-year peak flow discharges are reduced from the current 340 
cfs to 60 cfs. 

The Specifications in Appendix B describe the requirements for erosion and sediment control. 
The Design Drawings in Appendix A provide the details of erosion and sedimentation control 
features. 

3.6 Groundwater Remediation 

3.6.1 Overview 

A groundwater management and monitoring program will be implemented consistent with the 
requirements of the ROD. The related groundwater management components include 
establishment of a GMZ, conducting MNA, improving the landfill cap, reducing gas pressure, 
and removal of leachate at the contaminant source in the Site. 

The remedy does not require the implementation of an active groundwater remedy because the 
relatively low contamination levels of groundwater are expected to be remediated through MNA 
and other remediation aspects of the RD/RA. MNA has already resulted in improved 
groundwater quality at the Site, following the installation of the IRM landfill cover in 1993. 

Data collected from 2010 through 2013 indicate that MNA has been significantly more effective 
in reducing COC concentrations in groundwater than the estimates documented in the FFS. The 
groundwater has improved since the Remedial Investigation; during the 2010, 2011, 2012, and 
2013 groundwater monitoring events, there has been only one VOC (benzene) above its MCL or 
ICIGS at MW06S, and no VOCs were above MCLs or ICIGSs at any other location (see Table 
3-4). Demonstration of improved groundwater conditions was a significant portion of the ESD 
signed by lEPA and USEPA in August 2013. 

3.6.2 Design Criteria and ARARs 

A GMZ, as described in 35 lAC Part 620.250, will be established for areas undergoing 
remediation through the mechanisms described in the ROD and FFS. 
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Groundwater action levels have been established in the ROD for the COCs. Action levels have 
been developed for the West Glacial Pathway and the North Interface Pathway. The two 
pathways are shown on Figure 3-1. The action levels are presented in Table 3-5. If action levels 
are exceeded, a contingency plan shall be implemented in accordance with the ROD to assess the 
circumstances and consider further reduction of leachate migration to groundwater. Applicable 
U.S. EPA MNA requirements and guidance will be met, or additional technologies will be 
implemented to remediate groundwater to applicable water quality criteria for Class I aquifers 
(35 lAC Part 620, 40 CFR 141). 

Pursuant to the requirements of 35 lAC Part 724.195, a groundwater point of compliance shall be 
established at the Site boundary. To meet the intent of the rule and the current Site conditions, 
the groundwater point of compliance will be established through the existing monitoring wells 
outside of the downgradient perimeter (north and west) of the Landfill. A number of monitoring 
wells north of the Site could not be installed on Site because the limit of waste encroaches the 
northern Site property and access is limited by the terrain and the railroad right of way where 
construction is significantly limited. Consequently, the groundwater point of compliance wells 
are located north of the Union Pacific Railroad ROW on the agricultural property north of the 
ROW (Figure 3-1). 

The long-term groundwater monitoring program will provide information on the progress toward 
natural attenuation achieving the clean-up objectives by providing sampling data on groundwater 
contaminant migration. 

The long-term groundwater monitoring program will be outlined in the Draft Operation and 
Maintenance Plan (O&M Plan). The table of contents of the O&M Plan is located in Appendix 
G. The final O&M Plan will be submitted after (or during) construction and prior to the pre-final 
construction inspection with a complete long-term groundwater monitoring program. The long-
term groundwater monitoring program shall be implemented after construction. The criteria 
acceptable to Illinois EPA to adjust the monitoring program will also be defined in the final 
O&M Plan. 

3.6.3 Description of the Remedy 

The long-term groundwater monitoring program will assess the progress of MNA towards 
achieving the clean-up objectives by providing sampling data on contaminant migration within 
the groundwater. If the results of groundwater monitoring indicates that MNA is not effective, 
then the contingency for additional leachate removal may be implemented, or in-situ remedial 
altematives may be implemented as approved by the lEPA. 
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Groundwater action levels have been established to trigger a contingency plan for additional 
leacbate removal if natural attenuation is not occurring effectively. Sampling results from 
monitoring wells located immediately downgradient of the Landfill perimeter in either the West 
Glacial Pathway or North Interface Pathway will serve as the basis for determining the 
exceedance of an action level for purposes of triggering the contingent leacbate removal plan. 
Groundwater action levels are specific levels of contaminant concentration for specific 
contaminant target compounds. The target compound action levels have been designated as 
triggers for additional remediation if the action levels are met or exceeded and it is confirmed 
that the exceedances are from Landfill leacbate and not another source. 

The initial groundwater action levels have been established to be protective of surface water, 
mainly to protect the Kishwaukee River. The baseline risk assessment did not find the 
groundwater media to represent a completed pathway for contaminants because groundwater use 
on Site and in the vicinity of the Site is restricted. The groundwater action levels include seven 
VOC target compounds, and each compound has two different groundwater action levels. There 
are separate groundwater action levels for the North Interface Pathway and for the West Glacial 
Pathway. The action levels are based on surface water quality criteria. These target compounds 
and their respective action levels are presented in Table 3-5. 

3.6.4 GMZPIan 

The outline of the GMZ Plan was presented in the RDWP. The following text in normal font 
provides the requirements to meet the GMZ and the italic font provides an update of the work 
completed to meet the GMZ Plan. A separate formal request to establish a GMZ for the Site will 
be prepared and submitted to the lEPA based on the following information: 

The following has been completed to establish the GMZ: 

Use Restriction Agreement. There is an agreement among the MIG/DeWane Landfill Task 
Force (MLTF) and the L.A.E. Defendants dated 8 January 1999 that requires the L.A.E. 
Defendants to refrain from use of groundwater within the GMZ on the Site and the property 
to the south of the Site and refrain from using the Site in any manner that would knowingly 
interfere with and knowingly and adversely affect the integrity or effectiveness of the 
remedial measures. The Agreement and all Amendments thereto shall be considered 
covenants running with the land. 

Wvcliffe Estate Development Annexation Agreement. There is an Agreement among the 
City of Belvidere and the Wycliffe Estate Developers effective February 7, 1994 that 
permits the Owner to connect to the city operated sanitary sewer as well as the City owned 
and operated water main. 
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IRM Borrow Pit Property Deed Restriction. The property deed restriction, dated 28 
February 1997, places use restrictions on the real property to eliminate potential exposure 
pathways prohibiting: 

• All residential development of the site; and 

• All uses of groundwater at the site. 

Boone County Zoning Ordinance. Appendix A, Section 17 of the Ordinance version that 
was adopted April 11, 1984, and amended through December 2002: 

• Regulates development in special flood hazard areas and requires a permit to use the 
"special flood hazard areas"; 

• Prevents developments that could increase flooding or drainage hazards to others; 
and 

• Protects human life and health from the hazards of flooding. 

Appendix A, Section 4 regarding flood plain districts, does not include groundwater 
extraction or use as a permitted use. Further, it is not potentially considered as a special use. 

General information regarding the facility 

• Facility name: MIG/DeWane Landfill Superfund Site. 

• Facility address: 6600 Logan Avenue, Belvidere, Illinois. 

• Site county location: Boone County. 

• Illinois EPA, Bureau of Land, and U.S. EPA Identification Numbers: ILD980497788. 

• A general description of the type of industry, products manufactured, raw materials 
used, location and size of the facility, including SIC codes: Solid and hazardous 
waste disposal, SIC Code 4953 ("refuse systems" including landfills). 

• An identification of specific units (operating or closed) present at the facility for 
which the GMZ is proposed: The Landfill unit is shown on Figure 3-1. 

• A USGS topographic map: The topographic map is presented in the Design Drawings 
in Appendix A of this Pre-Final RD Report. 

• A description of the geology and hydrogeology within the proposed GMZ and the 
surrounding area. This information is provided in Section 4 of the RI Report [Clayton, 
1997]. 
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Groundwater classification at the site: Class 1. 

• A description of the circumstances under which the release to groundwater was 
identified. The releases occurred through operation of the Landfill and are detailed 
in the R1 Report [Clayton, 1997]. 

Information Regarding the Release 

® The chemical constituents released to the groundwater. A list of constituents is 
presented in Table 3-5. 

• Identification of the chemical constituents detected in groundwater that are above the 
applicable standard in 35 LAC Part 620. A list of constituents that have been detected 
above the applicable standard is presented in Table 3-4. 

• A description of how the site has been investigated to determine the source or sources 
of the release. A history of site investigations is presented in Section 2 of this Pre-
Final RD Report. 

• A description of how groundwater has been monitored to determine the rate and 
extent of the release. A history of site investigations is presented in Section 2 of this 
Pre-Final RD Report. 

• A description of the groundwater monitoring network and groundwater sampling 
protocols in place at the facility. The existing groundwater monitoring network is 
shown on the design drawing "Existing Conditions" and is comprised of 25 
monitoring wells in several geologic zones. Groundwater sampling protocols will be 
presented in the Final O&M Plan and the separate GMZ submittal to lEPA. 

• The schedule for monitoring of the groundwater. The monitoring schedule will be 
described in the Final O&M Plan for the Site and the separate GMZ submittal to 
lEPA. 

• A summary of the results of groundwater monitoring associated with the release at 
each waste management unit. A summary of site investigations is presented in Section 
2 of this Pre-Final RD Report. 
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Definition of the Proposed GMZ 

• Scaled drawings will be presented identifying the horizontal and vertical boundaries 
of the GMZ. A plan of the GMZ is presented on Figure 3-1. The GMZ extends down 
to the bottom of the West Glacial Pathway and the North Interface Pathway. 

Remedial Action Information 

• A description of the approved remedial action. A description of the approved 
remedial action is presented in Section 3.6.2 of this Pre-Final RD Report, the ESD 
and in the ROD [U.S. EPA. 2000]. 

• A description of how the approved remedial action has impacted the release. The 
impact of the final remedial action (improved IRM cover) will not be assessed until 
after construction. Additionally, the impact of the IRM cover is discussed in the 
Modified Remedy Technical Memorandum document which was the basis for the ESD 
for the Site [Geosyntec, 2012]. 

• A description of how the approved remedial action is operated and maintained. An 
O&M Plan is under development and will be implemented after construction of the 
RA. 

• A projected schedule for completion of remediatioa RA construction is expected to 
be completed by the end of 2014. 

• An identification of any and all permits obtained from the Illinois EPA for the 
remedial action. A RD/RA Consent Decree was issued under CERCLA to address 
permit activities. 

I 

• A description of how groundwater at the facility will be monitored following the 
future completion of the remedy to ensure that the groundwater quality standards have 
been attained. An O&M Plan, including a description of monitoring is under 
development and will be implemented after construction of the RA. 

• A discussion addressing the adequacy of the controls and management of the proposed 
GMZ at the site. The adequacy of the controls and management are presented in 
Seection VIII and X of the Record of Decision. 

• Course of action for future activities and/or request for modification in regards to the 
proposed GMZ at the site. The course of action is presented in Sections 3.6.2 and 3.2 
of this Pre-Final RD Report. 
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Point of Compliance 

The Point of Compliance will be established in accordance with 35 lAC Part 620.505(a). 
Groundwater beyond the Point of Compliance is considered within the GMZ if it is above 
Class I groundwater standards. The point of compliance is shown as a delineation around 
the north and west side of the Landfill defined on Figure 3-1. 
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4. LONG-TERM OPERATION AND MAINTENANCE 

The table of contents of the O&M Plan is included in Appendix G. The long-term operation and 
maintenance of the Landfill will be discussed in the Ot&M Plan submitted under separate cover. 
The final O&M Plan will be submitted to lEPA after (or during) construction and prior to the 
pre-final construction inspection. 
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5. OTHER SITE REMEDIAL ACTIVITIES 

5.1 Overview 

During the RA construction, there will be several activities that will be conducted to facilitate 
those RA activities required by the CD. In summary, they include: 

• Investigation derived waste (IDW) management; 

• Abandoned gas management system decommissioning; and 

• Fencing the west and southwest detention ponds and the west borrow pit during 
construction activities. 

5.2 Description of the Remedv 

IDW Management 

IDW includes any existing drums of stored RI and Pre-Design Investigation materials and any 
other waste generated during construction, such as contaminated materials from trench 
excavation and leachate/gas well drilling cuttings (waste and impacted soils). 

The IDW will be moved to the crest of the landfill. The clay on the crest of the Landfill makes up 
the niM cover and is up to 19 feet thick, well in excess of the required minimum 3-foot 
thickness. To avoid off Site disposal of waste, a trench will be excavated in the excess clay cover 
soils at locations designed by the Engineer and the IDW shall be placed in the trenches and 
covered with the excavated clay soils. The trench may be up to 15 feet deep and will not fully 
penetrate the IRM cover into waste. If necessary, more than one trench will be excavated. The 
required minimum IRM low permeability cover thickness of three feet will be achieved over the 
IDW. 

When the trenches are open, runoff will be diverted away from the open excavation. Further, 
OSHA safety requirements will be followed for trenches, such as benching the side slopes and 
placing barricades around the perimeter of the open excavation. 

Abandoned Gas Management System Decommissioning 

The abandoned gas management facility on the east side of the Site will be dismantled and placed 
in the IDW trench excavation. The materials to be put in the Landfill include fencing, a small 
shed and metal and wood debris. Because there are metal objects that could ultimately puncture 
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the overlying cover due to post-closure settlement, linear objects will be placed horizontally in 
the trench and the objects will be covered by a layer of clay that is no less than five feet thick. 

Fencing 

The detention ponds in the west borrow area and southwest portion of the site will be 
permanently fenced to prevent unathorized access. Additionally, the west borrow area used for 
the improved IRM cover soils will be fenced during contruction activities to prevent 
unauthorized access. 
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6. CLEAN-UP VERIFICATION METHODS 

Clean-up verification methods will be required for the GMZ and for the leachate surface 
impoundment east of the Landfill. Groundwater clean-up methods will be provided in the long-
term groundwater monitoring plan that are included in the O&M Plan. 

Sediment clean-up methods, sampling and criteria for the leachate impoundment closure will be 
provided in the Remedial Action Work Plan, which will he submitted to lEPA following this 
Pre-final RD Report. 
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7. CONTRACTING STRATEGY AND PROJECT SCHEDULE 

7.1 Contracting Strategy 

BFINA will prepare a request for bid (RFB) that will include Bid Documents such as this Pre-
Final RD report (or the Final RD), General Conditions, Measurement and Payment Conditions, 
Bid Form, and other administrative Bid Documents. In addition, the RA Work Plan has been 
prepared with the Pre-Final design for use in the Bid Documents. The RFB will be sent as many 
as five Bidders that will have been prequalified through the knowledge of BFINA or the 
Engineer. 

Bids will be evaluated against pre-established selection criteria, and one or two Bidders will be 
interviewed prior to selection. The selected Bidder will be proposed as the Supervising 
Contractor, and BFINA will notify the lEPA in accordance with page 19 of the CD. lEPA may 
either issue a notice of disapproval or an authorization to proceed. 

7.2 Project Schedule 

The preliminary construction schedule is presented in Figure 7-1. The schedule presents the RA 
phase of the project from initiation of bidding through construction. The schedule is subject to 
change based on the actual schedule provided by the winning bidder. 
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Table 3-1 
Summary of Leachate Level Measurement Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvldere, Illinois 

Geosyntec^ 
consultants 

Location lU | Northing Easting | Leachate Eievation (ft) 

Historical Leac hate Elevations 
LS-01 2036866.32 854521.77 793.50 
LS-02 2036926.73 854543.12 791.20 
LS-03 2036985.59 854615.78 790.60 
LS-04 2036992.88 854629.06 789.80 
LS-05 2036991.32 854645.21 789.60 
LS-06 2036976.21 854695.21 792.20 
LS-07 2036980.64 854722.81 791.60 
LS-08 2036975.43 854766.04 792.60 
LS-09 2036971.27 854791.56 793.30 
LS-10 2036968.4 854812.39 794.50 
LS-11 2036965.54 854854.06 794.70 
LS-12 2036956.94 854889.74 795.00 
LS-13 2036952 854908.49 795.40 
LS-14 2036950.43 854926.46 793.80 
LS-15 2036937.93 854981.14 792.90 
LS-16 2036911.11 855023.33 792.90 
LS-17 2036847.57 855192.34 791.80 
LS-18 2036833.77 855245.47 790.80 
LS-19 2036809.55 855270.99 792.00 
LS-20 2036686.37 855460.83 807.20 
LS-21 2036547.31 855759.79 806.60 
LS-22 2036230.12 856278.8 788.50 
LS-23 2036096.01 855971.25 808.60 
LS-24 2035677.26 855941.04 779.50 
LS-25 2035588.71 855784.79 783.00 
LS-26 2035686.11 855572.81 801.90 
LS-27 2035670.48 855539.48 802.10 
LS-28 2035679.34 855445.21 803.90 
LS-29 2035588.71 855335.31 788.50 
LW-1 2036093.01 854787.03 808.40 
LW-2 2036494.36 855202.84 806.30 

December 2008 Leachate Levels 
DP-01 2036729.42 854754.03 802.1 
DP-02 2036534.35 854715.34 798.7 
DP-04 2035985.4 854669.37 800 
DP-05 2036377.69 855281.44 802.1 
DP-06 2036044.29 854928.97 821 
DP-07 2036493.59 854861.42 798.2 
DP-08 2036208.87 855089.96 803.5 
DP-09 2036191.81 855329.84 792.8 
DP-10 2036439.9 855073.80 798.8 
DP-11 2036339.57 855493.77 790.7 
DP-12 2036031.73 855436.51 800.7 
DP-13 2036164.6 855582.63 794.3 
DP-15 2036271.65 855703.64 794.5 
DP-16 2036398.67 855811.52 799.3 
GV-01 2036675.37 854575.36 800.4 
GV-03 2036361.32 854579.51 805.95 
GV-05 2036039.45 854559.82 811.2 
GV-06 2035802.41 854626.92 808.4 
GV-07 2035771.78 854817.76 800.65 
GV-08 2035743.9 854976.18 791.24 
GV-09 2035904.35 854807.00 808.2 
GV-10 2035898.2 855051.20 807.2 
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Table 3-1 
Summary of Leachate Level Measurement Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvldere, Illinois 

GV-11 2035973.8 855184.79 804.8 
GV-14 2035835.64 855656.46 795.3 
GV-15 2035693.15 855792.55 782.7 
GV-16 2035839.14 855829.94 788.4 
GV-17 2035888.81 855985.84 786.10 
GV-18 2035973.77 855902.43 797.50 
GV-20 2036320.77 855975.01 802.40 
GV-21 2036467.22 855647.33 808.60 
GV-22 2036654.86 855344.23 803.60 
GV-23 2036710.13 855164.26 807.00 
GV-24 2036830.99 854915.97 803.10 
GV-25 2036892.80 854721.02 801.10 
GV-26 2036834.79 854625.38 802.61 
GV-27 2035765.74 855166.54 799.36 
GV-30 2036135.97 854750.34 822.80 
GV-31 2036060.11 855794.73 810.70 
GV-32 2036202.35 855861.98 817.70 
GV-33 2036654.14 854944.17 810.60 
GV-34 2036257.64 854877.83 807.40 
GV-35 2036587.00 855177.18 813.70 
GV-36 2036531.71 855357.26 812.00 
GV-37 2035899.94 854957.44 811.30 
GV-38 2036874.39 854804.15 803.88 
GV-39 2035732.78 854697.63 802.40 
GV-40 2035724.20 854873.60 792.05 
GV-41 2035717.23 855043.67 791.33 

Notes: 
LS = Leachate Seep 
LW = Leachate Well 

DP = Dual Phase 
GV = Gas Vent 

Historical leachate elevations from leachate seeps shown on Arc Design, Inc. 
"Existing Conditions Site Map", dated 1/15/2007 and LW elevations from 11 September 1995 

December 2008 leachate levels were measured by Geosyntec Consultants 

Coordinate system for Northing and Easting Is NAD_1983_StatePlaneJlllnols_East_FIPS_1201_Feetn 
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Leachate Wad^^kracterizatloti 
Comparison to Hazaraous Waste Criteria 

MIG/DeWane Landfill Supetfund Site 
Boone County, Belvldere, Illinois 

Geosyntec*^ 
consultants 

Constituent 
Historical Reported 

Result 
POTW-Composite POTW-Composite POTW-Composite Advanced Waste Requirements 

(RCRA 40 261.24) CRR 
Hazardous Waste Requirements 

(RCRA 40 CFR 261.24) 
Constituent 

Historical Reported 
Result 11/29/2006 4/8/2010 12/16/2011 

Advanced Waste Requirements 
(RCRA 40 261.24) CRR 

Hazardous Waste Requirements 
(RCRA 40 CFR 261.24) 

Arsenic 0.004 0.005 <0.002 0.025 5.0 5.0 
Barium < 1.0 0.141 0.128 0.77 too 100 
Cadmium <0.001 <0.001 <0.001 <0.001 0.5 0.5 
Carbon tetrachloride <0.05 <0.005 <0.005 <0.005 0.50 0.50 
Chlordane NR <0.00l'" <0.00l'" <0.001*" 0.03 0.03 
Chlorobenzene <0.05 0.0088 0.0124 0.0114 too too 
Chloroform <0.05 <0.001 <0.001 <0.001 6.0 6.0 
Chromium 0.0 0.017 0.017 0.12 5.0 5.0 
o-Cresol NR <0.020'^' <0.010*" <0.010*" 200 200 
m-Cresol NR 

0.547*'' 0.019*" 0.60*" 
200 200 

p-Cresol NR 0.547*'' 0.019*" 0.60*" 200 200 
2,4-D <0.5 NA NA NA 10 10 
1,4-Dichlorobenzene <0.1 <0.020 0.0077 0.0101 7.5 7.5 
1,2-Dichloroethane <0.05 <0.005 <0.005 <0.005 0.5 0.5 
2,4-Dinitrotoluene <0.1 <0.020 <0.010 <0.010 0.13 0.13 
Endrin <0.001 <0.0001 <0.0001 <0.0001 0.02 0.02 
Heptachlor (and its hydroxide) <0.005 <0.000l'" <0.0001*" <0.0001*" 0.008 0.008 
Hexachlorobenzene <0.01 <0.020 <0.010 <0.010 0.130 0.130 
Hexachloro-1,3-butadiene <0.01 <0.020 <0.010 <0.010 0.50 0.50 
Hexachloroethane <0.1 <0.010 <0.005 <0.005 3.0 3.0 
Lead < 0.002 0.0147 0.015 0.05 5.0 5.0 
Lindane gamma-BHC <0.005 <0.00005 <0.00005 <0.00005 0.4 0.4 
Notes: 
All units are mg/L unless listed. 
Only analytes that were detected or have a Hazardous Waste Characteristic Criterion are presented. 
NS = No Standard 
NR = Not required by the QAPP or lab method 
NA = Not analyzed 
(1) alpha-chlordane and gamma-chlordane were each reported as <0,5 ug/L. The sum of the isomers is less than <t ug/L. 
(2) not analyzed in the composite; the maximum result (or detection limit) in samples at LP-t, LP-2, LP-3, and LP-4 is presented. 
(3) Heptaehlor and Heptachlor epoxide were each reported as <0.05 ug/L. The sum of the compounds is less tlian <0.1 ug/L 
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T 2 
Leachate Wa iracterization 

Comparison to Haz^.uous Waste Criteria 
MIG/DeWane Landfill Superfund Site 

Boone County, Belvidere, Illinois 

Geosyntec^ 
consultants 

Constituent 
Historical Reported 

Result 
POTW-Composite POTW-Composite POTW-Composite Advanced Waste Requirements 

(RCRA 40 261.24) CRR 
Hazardous Waste Requirements 

(RCRA 40 CFR 261.24) 
Constituent 

Historical Reported 
Result 11/29/2006 4/8/2010 12/16/2011 

Advanced Waste Requirements 
(RCRA 40 261.24) CRR 

Hazardous Waste Requirements 
(RCRA 40 CFR 261.24) 

Mercury < 0.0005 <0.0(X)5 <0.0005 <0.0005 0.20 0.20 
Melhoxychlor <0.005 <0.(XK)S <0.0005 <0.0005 10.0 10.0 
Methyl Ethyl Ketone NR 4.64"' 0.0114"' 1.54"' 200 200 
Nitrobenzene <0.01 <0.020 <0.010 <0.010 2.0 2.0 
Pentachlorophenol <0.5 <0.020 <0.010 <0.010 100.0 100.0 
Pyridine <0.5 NA NA NA 5.0 5.0 
Selenium <0.002 <0.002 <0.002 <0.002 1.0 1.0 
Silver <0.001 <0.001 <0.001 <0.002 5.0 5.0 
Tetrachloroethylene NR <0.005 <0.005 <0.005 0.7 0.7 
I'oxaphene <0.01 <0.001 <0.001 <0.001 0.5 0.5 
Trichioroethyiene NR <0.005 <0.005 <0.005 0.7 0.7 
2,4,5-Trichlorophenol <0.1 <0.020"' <0.0 lo"' <0.0 lo"' 400 400 
2,4,6-T richlorophetiol <0.1 <0.020 <0.010 <0.010 2.0 2.0 
2,4,5-TP (Silvex) <0.5 NA NA NA 1.0 1.0 
Vinyl chloride <0.1 O.MU <0.002 <0.002 0.200 0.200 
pH (St. Units) 7.07 7.02 7.00 7.08 NS between 2 and 12.5 
Reactive Sulfide <10 NA NA NA NS Not reactive 
Reactive Cyanide <10 NA NA NA NS Not reactive 
flashpoint (dcg F) >212 NA NA NA NS > 140 deg F 
Notes; 
All units are mg/L unless listed. 
Only analytes that were detected or have a Hazardous Waste Characteristic Criterion are {zesented. 
NS = Not Specified 
NR = Not required by the QAPP or lab method 
NA = Not analyzed 
(1) alpha-chlordane and gamma-chlordane were each reported as O.S ug/L. The sum of the isomers is less than <1 ugfL. 
(2) not analyzed in the composite; the maximum result (or detection limit) in samples at LP-1, LP-2, LP-3, and LP-4 is presented. 
(3) Heptachlor and Heptachlor epoxide were each reported as <0.05 ug/L. The sum of the compounds is less than <0.t ug/L. 
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Table 3-3 
Leachate Analytical Summary 
Compared to POTW Criteria 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvldere, Illinois Geosyntec'^ 

consultants 

Constituent 
LP-01 

Reported 
Result (mg/L) 

LP-02 
Reported 

Result (mg/L) 

LP-03 
Reported 

Result (mg/L) 

LP-04 
Reported 

Result (mg/L) 

POTW-
Composite 

(mg/L) 

POTW-
Composite 

(mg/L) 

POTW-
Composite 

(mg/L) 

RRWRD 
POTW 
Criteria 
(mg/L) 11/29/2006 11/29/2006 11/29/2006 11/29/2006 11/29/2006 4/8/2010 12/16/2010 

RRWRD 
POTW 
Criteria 
(mg/L) 

Volatile Organic Compounds 

Acetone 2.26 <0.100 <0.100 <0.100 2.26"' <0.10"' 0.849"' NS 
Benzene 0.0096 < 0.005 < 0.005 0.0111 0.0067 <0.005 <0.005 0.014 
Bromomethane <0.001 < 0.005 < 0.005 < 0.005 <0.010 <0.010 <0.010 0.305 
Carbon tetrachloride <0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.005 <0.005 0.011 
Chlorobenzene <0.005 0.0092 0.012 0.0178 0.0088 0.0124 0.0114 2.29 
Chloroethane <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 5.88 
Chloroform <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.06 
Chloromethane <0.01 <0.01 <0.01 <0.01 <0.010 <0.010 <0.010 0.557 
1,4-Dichlorobenzene <0.02 <0.02 <0.02 <0.02 <0.020 0.0077 0.0101 NS 
1,1 -Dichloroethane < 0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.005 <0.005 1.685 
1,2-Dichloroethane < 0.005 < 0.005 < 0.005 <0.005 <0.005 <0.005 <0.005 0.168 
1, i -Dichloroethene <0.005 < 0.005 < 0.005 <0.005 <0.005 <0.005 <0.005 0.016 
cis-1,2-Dichloroethene < 0.005 < 0.005 < 0.005 0.0276 <0.001 <0.001 <0.001 NS 
1,2-Dichloropropane <0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.005 <0.005 4.289 
Ethylbenzene 0.0562 0.126 0.0557 0.196 0.0788 0.0428 0.0546 1.659 
Methylene chloride 0.278 < 0.005 < 0.005 0.0106 0.0930 <0.005 <0.005 4.139 

Methyl Ethyl Ketone 4.640 <0.010 <0.010 0.656 4.64"' 0.0114"' 1.54"' NS 

4-Methyl-2-pentanone 0.0967 <0.010 <0.010 0.174 0.174"' <o.io"' 0.0477*^' NS 
T etrachloroethene < 0.005 < 0.005 < 0.005 <0.005 <0.005 <0.005 <0.005 0.945 
1,1,2,2-T etrachloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 1.847 
Toluene 0.123 < 0.005 < 0.005 < 0.005 0.0915 <0.005 <0.005 2.075 
trans-1,2-Dichloroethene <0.005 <0.005 <0.005 <0.005 <0.001 <0.001 <0.001 2.04 
1,1,1 -T richloroethane < 0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.005 <0.005 2.759 
1,1,2-T richloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 1.601 
Trichloroethylene 0.0059 NR NR NR <0.005 <0.005 <0.005 0.026 
Xylene 0.0609 0.28 0.148 0.42 0.42"' 0.335"' 0.43"' NS 
Vinyl chloride < 0.002 < 0.002 < 0.002 0.0049 0.0022 <0.002 <0.002 0.012 

Semivoiatiie Organics 
Acenaphthene <0.02 <0.02 <0.02 <0.01 0.020 <0.010 <0.010 NS 

Benzoic Acid 3.470 <0.100 < 0.020 <0100 3.47<^' <0.050"' 0.86^' NS 
bis(2-Ethylhexyi) phthalate <0.010 <0.010 <0.010 <0.010 <0.010 0.049 0.014 NS 
Diethyl Phthalate 0.082 < 0.020 < 0.020 < 0.020 0.0280 <0.010 <0.010 NS 
3 & 4-Methylphenol 0.547 < 0.020 < 0.020 0.059 0.547*^' 0.019"' 0.60"' NS 
Naphthalene <0.02 <0.02 <0.02 <0.02 <0.020 0.0110 0.0190 NS 
Phenol (Total) 0.122 <0.02 <0.02 <0.02 0.230 0.035 0.110 Report 
Notes: 
1. Only analytes ttiat were detected or have a POTW discharge limit are presented. 
2. Not analyzed in the composite; the maximum result (or detection limit) in samples at LP-1, LP-2, LP-3, and LP-4 is presented. 
NS = No Standard. POTW limits found in Title 2 of the Rock River Water Reclamation District Code of Ordinances; 
NR = Not required by either the QAPP or the lab method. 
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Table 3-3 
Leachate Analytical Summary 
Compared to POTW Criteria 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec' 
consultants 

Constituent'" 
LP-01 

Reported 
Result (mg/L) 

LP-02 
Reported 

Result (mg/L) 

LP-03 
Reported 

Result (mg/L) 

LP-04 
Reported 

Result (mg/L) 

POTW-
Composite 

(mg/L) 

POTW-
Composite 

(mg/L) 

POTW-
Composite 

(mgA-) 

RRWRD 
POTW 
Criteria 

PCBs 
Aroclor-1016 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 Prohibited 
Aroclor-1221 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 Prohibited 
Aroclor-1232 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 Prohibited 
Aroclor-1242 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 Prohibited 
Aroclor-1248 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 Prohibited 
Aroclor-1254 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 Prohibited 
Aroclor-1260 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 Prohibited 

Total Metals 
Antimony 0.027 0.007 < 0.006 < 0.006 0.011 <0.006 <0.006 NS 
Arsenic < 0.002 0.004 0.008 < 0.002 0.005 <0.002 0.025 0.6 
Barium 0.067 0.334 0.097 0.118 0.141 0.128 0.77 NS 
Cadmium 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 1.3 
Chromium (loial) 0.017 0.004 0.03 0.009 0.017 0.017 0.12 12 
Chromium (lolal hexavalent) <0.05 <0.05 <0.05 <0.05 <0.05 <0.005 <0.05 8.0 
Copper <0.001 0.003 0.006 0.006 0.007 <0.001 <0.001 0.8 
Iron 393 52.9 34 55.9 78.3 54.4 258 NS 
Lead 0.017 0.003 0.003 0.034 0.0147 0.015 0.05 2.5 
Manganese 4.86 0.951 1.74 0.864 1.42 0.693 1.62 50 
Mercury < 0.0005 < 0.0005 < 0.0005 < 0.0005 <0.0005 <0.0005 <0.0005 0.4 
Molybdenum <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 4.0 
Nickel 0.426 0.113 0.082 0.048 0.175 0.098 1.09 2.0 
Selenium < 0.002 < 0.002 < 0.002 < 0.002 <0.002 <0.002 <0.002 0.8 
Silver <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.002 1.6 
Zinc 1.41 0.04 0.035 0.399 0.487 0.459 0.415 4.6 

inorganics 
Chloride 4900 370 260 460 1550 660 1390 NS 
Ammonia-N 540 220 180 180 280 169 339 Report 
Cyanide, total <0.005 < 0.005 < 0.005 < 0.005 <0.005 <0.005 <0.005 1.7 

pH (St. Units) NR NR NR NR 7.02 7.00 7.08 
between 2 and 

12.5 

Conventional Pollutants 
Oil & Grease (polar) NR NR NR NR 4 < 1 <1 900 
Oil & Grease (non-polar) NR NR NR NR <1 <1 <1 150 
BOD (5 day) NR NR NR NR 735 63 202 Report 
Total Suspended Solids NR NR NR NR 202 220 122 Report 
Notes: 
1. Only analytes that were detected or have a POTW discharge limit are presented. 
2. Not analyzed in the composite; the maximum result (or detection limit) in samples at LP-1, LP-2, LP-3, and LP-4 is presented. 
NS = No Standard. POTW limits found in Title 2 of the Rock River Water Reclamation District Code of Ordinances: 
NR = Not required by either the QAPP or the lab method. 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec'^ 
consultants 

Location MW-01D MW-01S MW-02D 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 

Action Levels 
West Pathway 

Action Levels 
North Pathway MAX Historical 10/1/1993 10/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 10/1/1993 10/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 10/1/1993 10/1/1993-DUP 12/1/1994 12/1/1994-DUP 

voc 
1,1,1 -T rictiioroetttane ug/L 200 200 NL NL 22 
1.1-Dichtonoethane pg/L NS 700 NL NL 56 
1,1-Dichtoroethene pg'L 7 7 135,000 2.300 15 15 

1,2-Dibromo-3-ctitoropropane ug'L 0.2 0.2 NL NL 0.2 J 
1,2-Dictiloroethane pg'L 5 5 NL NL 12 
1,2-Dichloroethene (Total) pg/L NS NS NL NL 190 190 
1,2-Dichtoropropane pg/L 5 5 850 370 33 
1,4-Dioxane pg/L NS NS NL NL 0.00 
Acetone pg/L NS 6300 NL NL 0.00 
Benzene pg/L 5 5 6,300 1.370 12 
Bromomethiane pg/L NS 9.8 NL NL 0.10 
Carbon disulfide pg/L NS 700 NL NL 0.00 
Chtorolienzene pg/L 100 100 NL NL 4 
Chloroetttane pg/L NS NS NL NL 26 
Chloroform pg/L 80 0.2 NL NL 10 0.1J 
Chloromethane pg/L NS NS NL NL 5 0.3 J 0.4 J 

cis-1,2-Dichloroethene pg/L 70 70 NL NL 59 
Ethyl benzene pg/L 700 700 NL NL 14 
Mettiylene chloride pg/L 5 5 13,000,000 10,333,000 12 
T etrachkjroethene pg/L 5 5 880 180 10 
Toluene pg/L 1000 1000 NL NL 54 
trans-1.2-Dlchloroethene pq/L 100 100 NL NL 3 
Trichloroethene pg/L 5 5 2,530 910 47 5J 
Vinyl chloride pgA 2 2 10.580 4.770 28 
Xylene, Total pg/L 10000 10000 NL NL 33 
svoc 
2-Methylnaphthalene pg/L NS NS NL NL 0.00 
2-Methylphenol pg/L NS 350 NL NL 0.00 
bis(2-Ethylhexyl) phthalate pg/L 6 6 NL NL 27.00 2J 1J 

Diethylphthalate pg/L NS 5600 NL NL 19.00 
Di-n-butylphthalate pg/L NS 700 NL NL 0.00 1J 

Naphthalene pqA NS 140 NL NL 0.00 
Metals 

Antimony mg/L 0.006 0.006 NL NL 0.0034 0.0045 J 0.0017 B 0.0034 J 0.0032 B . 0.0011 B 

Arsenic mg/L 0.010 0.05 NL NL 0.056 

Barium mg/L 2.0 2.0 NL NL 1.03 0.0622 J 0.0606 J 0.061 B 0.0543 B 0.0599 B 0.0589 B 0.0659 J 0.0647 J 0.0548 B 0.0497 B 0.0612 B 0.0526 B 0.0697 J 0.0714 J 0.0635 B 0.0643 B 

Boron mg/L NS 2.0 NL NL 3.56 0.0154 B 0.0536 B 

Chromium mg/L 0.1 0.1 NL NL 0.26 - / •••I: rjc;: L, •-0, ..0 i 0.0351 'i': ' J 0.264 0.0017 0.0029 B 

Cobalt mg/L NS 1.0 NL NL 0.022 0.0043 J 0.0032 J ,„1 -.'J- ; 0.0039 J • • J 0.0055 B ; 0.0042 J ij • ;;C:. I, 

Copper mg/L 1.3 0.65 NL NL 0.076 0.0346 0.0759 0.0206 J 

Iron mg/L NS 5.0 NL NL 29.90 1.24 0.748 0.627 0.468 0.536 0.679 0.0898 J 0.704 0.191 3.92 0.173 0.167 

Lead mgA. 0.015 0.0075 NL NL 0.13 0.0018 J 0.0021 B 0.0023 B 0.0087 0.0016 J 

Manganese mg/L NS 0.15 NL NL 2.77 0.078 0.0579 0.0522 0.0474 0.0491 0.0546 0.0104 J 0.0104 J 0.0244 0.0088 B 0.0585 0.0073 B 0.0478 0.0527 0.0569 0.0587 

Mercury mg/L 0.002 0.002 NL NL 0.0052 

Nickel mg/L NS 0.1 NL NL 0.44 0.0081 B 0.0107 B 0.0101 B 0.164 0.145 0.209 0.178 0.0107 B 0.0135 B 

Zinc mg/L NS 5.0 NL NL 7.76 0.0186 J 0.0161 J 0.0262 0.004 B 0.0046 B 0.0383 0.033 0.0669 0.0102 B 0.0081 B 0.0267 0.02 0.021 0.026 

Inorganics 
Cyanide mg/L U.2 U.2 NL NL 0,0060 
aumde mg/L NS NS NL NL 0.30 

NotM: 
1. BokM caUs Mic^ datscten 
2 ODeep 
3. SsShaNow 
4. NA»No(An^ed 
5 Units for VOCs and SVOCSVSMOA. 
6. UnCs for metals & inorganics are mg/L 
7. Shaded cells indicale esceedance of PylCL or Mnok Class I GroisidvMfor Stvslard 
8 NS^ Standard for hICL values or Hinoisaass I Groundwater 

8. pBReplacement 
10. OUP'Ouplicate Sanpla 
11. hilCLs can be found at htfoy^wwr.epa.govfo^feweterfeomaniirMntafridexhtml 
12. This table rtdudes anatydcal resuhs for parameters detected M any time at the V a paramelar V 
13. The Ulnois Clas I Qrotsshvater Standtfds are located SI Sadnn 620.410 of me 35 of the Unois Ai 

s ne«er detaded ft li not Mudad. 

Data Qualifiers: 
1. U ndicdestheartalyte was analyzed for, but was not detected above the repon sample quaraftstjonlimft 
2. UJsidicalBs the analyto was not detected above the reported sample quersitallonlimft. however, the reported quanlftaliDn Hmlis approtdmata 
3. J sidicdes the analyte was posidvelyideotifiBd: the associated numerical value is the spproasndeooncantratlon of the anslvte In the sample 
4. B indicates the wial)to result was between DL (ratrument detection limit) end contract reqwed detectiDn limft 
5. N indicates spiced sample recovery not vdtNn control Imfte 
e. J-iraficates the analyte was posftively identified; the aseodaied numerical value is the approximate concentration of the anahfte vHh a low btet 
7. J* Indicates the anatyte wes poeftively identfted; the aiKicidwd numerical value m the approiomate Lunceiibatiun of the anafyte wllh a high bras 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec'' 
consiiiiant-s 

Location MW-02D. continued MW-C2S 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 9/1/1995 

9/1/1995-
DUP 4/8/2010 12/6/2010 

12/6/2010-
DUP 12/28/2011 7/17/2012 1/9/2013 7/24/2013 10/1/1993 10/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/7/2010 12/7/2010 12/28/2011 7/17/2012 1/9/2013 7/24/2013 

voc 
1,1,1 -T richloroettiane pg/L 200 200 
1,1-Dictiloroettiane pg'L NS 700 
1,1-Dictiloroettiene pg/L 7 7 
1,2-Dibromo-3-<:tiloropropane pg/L 0.2 0.2 
1,2-Diclitoroettiane pg/L 5 5 
1,2-Dictiloroettiene (Total) pg/L NS NS 8J 
1,2-Dicttloropropane pg/L 5 5 
1,4-Dioxane pg/L NS NS 
Acetone pg/L NS 6300 
Benzene pg/L 5 5 
Bromomettiane pg/L NS 9.8 
Cartx)n disulfide pg/L NS 700 
Ctilorobenzene pg/L 100 100 
Ctiloroettiane pg/L NS NS 
Ctiloroform pg/L 80 0.2 
Ctitorometfiane pg/L NS NS 
cis-1,2-Dictiloroettiene pg/L 70 70 
Ethyl benzene pg/L 700 700 
fi^ettiylene chloride pg/L 5 5 
T etrachloroethene pg/L 5 5 6J 
Toluene pg/L 1000 1000 

trans-1,2-Dichloroethene pg/L 100 100 
T richloroethene pg/L 5 5 U 3J 
Vinyl chbride pg/L 2 2 
Xylene, Total pg/L 10000 10000 
svoc 
2-Methylnaphthalene pg/L NS NS 
2-Methylphenol pg/L NS 350 
bis(2-Ethylhexyl) phthalate pg/L 6 6 IJ 
Diethylphthalate pg/L NS 5600 2 J 
Di-n-butylphthalate pg'L NS 700 
Naphthalene pg/L NS 140 
Metals 

Antimony mg/L 0.006 0.006 • • CM i 'J "r" , ' ;• : • 'i. / •"'•J A 

Arsenic mg/L 0.010 0.05 0.002 J- 0.004 
Barium mg/L 2.0 2.0 0.0728 B 0.0717 B 0.099 0.104 0.106 0.0684 J 0.0672 J 0.0573 B 0.0569 B 0.0572 B 0.0564 B 0.056 0.063 A' 

Boron mg/L NS 2.0 0.0173 B 0.0168 B 0.03 J- 0.02 J- 0.02 0.02 0.02 0.02 0.0281 B 0.03 J- 0.04 0.04 0.03 0.02 

Chromium mq/L 0.1 0.1 ' ^ o 0.008 • . 1 J <r. 1 ij • i'.c:', u 0.002 -•') AvA U A 0.001 0.007 0.001 0.042 0.098 

Cobalt mg/L NS 1.0 •-f 1 .J '•g./'n li.'. •••U A.:.: U 0.005 J --'.1 iJ • n ("v; IJ •••:' A'T A •• • :i'A 1., • '/T iJ 

Copper mg/L 1.3 0.65 ^ 0.002 0.004 : > L, •' ' ' ' A 0.001 •••A 
Iron mg/L NS 5.0 0.159 0.101 1.66 J 2.04 3.49 0.43 0.64 0.76 0.59 0.545 0.529 1.08 1.36 0.28 J 0.05 0.44 0.23 1.32 1.52 

Lead mg/L 0.015 0.0075 0.0024 B 0.0013 J 0.0014 J 0.0021 B 0.003 

Manganese mg/L NS 0.15 0.0542 0.0535 0.16 0.085 0.11 0.067 0.072 0.072 0.072 0.0465 0.0465 0.0494 0.0501 0.0478 0.0484 0.086 0.082 0.415 0.072 0.655 0.24 

Mercury mg/L 0.002 0.002 J-

Nickel mg/L NS 0.1 0.006 B 0.0068 B 0.008 0.01 0.01 0.007 0.008 0.006 J- 0.006 0.0089 B 0.002 B 0.0026 B 0.002 0.005 0.002 0.024 J- 0.01 

Zinc mg/L NS 5.0 0.0137 B 0.0523 7.76 0.463 0.345 0.0236 0.0163 J 0.0156 8 0.0171 B 0.0164 B 0.0067 B 1.36 
Inorganics 
cyanide mg/L U.2 
suitide mg/L NS NS 

1 Bol<todcdlsindicaledfltsclion 
2 DSQMP 
3. SsSh^low 
4. NA«Na( Analyzed 12. Ths table indudes analytical results for parameters detected at anytime at the Sle. IT a praneter was never detected I is not Induded. 

10. DUPOuplicate Swnple 
11. MCLacen befound at hap:/Afraw.epa.go> 

1. U Micates the artalyte was artalyzed for. but was not detected above the report 9 
2. UJ indicates the aruiiyte was not detected abow the repot 

5. Units for VOCs and SVOCsarapc 13. The llnois Class I Grc 
0. Un«s for metals & intxganici sra mgA. 
7. Shaded cells indicale esceedanoa of MCL or ifooii Clasa I Groundwater Standvd 
8. NS^Nc Standard for li4CL values or ninois Clasa I Groundweler 

•r Standards are locssad n Section 620.410 of Ttta 35 of Sw llnow Adme^atha Code 

3. J indicates the analyte was posttvsly identified; the assocaiaed nurterical wdue • the app 
4. B indicales the anal^e result was between KX (nstnsnert detectiun ianA) aid contract n 

limit, however, the reported quandtaUon lim« is a 
icersralion of the analyte in the sample 

5. N aidicates spiked semple recovery not wthai oorirol laniis 
6. J* indiceles the anaiyte was positively identified; the assodaled raanericai value • the apprcMomala concentratkm of the snalyte edh a low bias 
7. J* Indicales the anaiyte was positively identilied; die asaod^ed rnznerical value is the approi*iisie concentration the anaiyte w*h a high bias 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvldere, Illinois 

Geosyntec^ 
consLiUants 

Location MW-03D MW-03S 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 10/1/1993 10/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/12/2010 12/8/2010 

12/8/2010-
DUP 12/27/2011 7/18/2012 1/9/2013 7/24/2013 10/1/1993 10/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 

voc 
1,1,1-Trichloroethane pg/L 200 200 0.3 J 

1,1-Dichloroethane pg'L NS 700 31 22 

1,1-Dichtoroethene pg/L 7 7 
1,2-Dibromo-3-chloropropane pg/L 0.2 0.2 
1,2-Dichtoroethane pg/L 5 5 
1,2-Dichloroethene (Total) pg/L NS NS 
1,2-Dichlofopropane pg/L 5 5 
1,4-Dioxane pg/L NS NS 

Acetone pg/L NS 6300 4J 12 J 

Benzene pg/L 5 5 0.6 J 

Bromomettiane pg/L NS 9.8 0.1 
Carbon disulfide pg/L NS 700 
Ctiiorobenzene pg/L 100 100 

Ctiloroettiane pg/L NS NS 6J 2 

Ctitoroform pg/L 80 0.2 
Chtorometfiane pg/L NS NS 0.5 J 0.4 J 

cis-1,2-Dictiloroettiene pg/L 70 70 2J 1 

Ettiyl benzene pg/L 700 700 
Methylene chloride pg/L 5 5 12 9J 

Tetrachloroethene pg/L 5 5 
Toluene pg/L 1000 1000 
trans-1,2-Dichbroethene pg/L 100 100 
T richloroethene pg/L 5 5 0.1 J 

Vinyl chloride pg/L 2 2 2J 0.7 J 

Xylene, Total pg/L 10000 10000 
svoc 
2-Methylnaphthalene pg/L NS NS 
2-Methylphenol pg/L NS 350 
bls(2-Ethythexyl) phthalate pg/L 6 6 2 J 2 J 

DIethylphthalate pg/L NS 5600 
Dl-n-butylphthalate pg/L NS 700 1J 

Naphthalene pg/L NS 140 
Metals 

Antimony mg/L 0.006 0.006 0.0033 B 0.0013 J 

Arsenic mg/L 0.010 0.05 0.0011J 

Barium mg/L 2.0 2.0 0.192 J 0.207 0.282 0.182 0.204 0.206 0.226 0.241 0.238 0.0509 J C.0496 J 0.0936 B 0.0729 B 0.0543 B 

Boron mg/L NS 2.0 0.0117 B 0.02 J- 0.02 J- 0.02 0.02 0.01 0.0176 B 

Chromium mg/L 0.1 0.1 0.0047 B 0.002 0.002 0.001 0.001 0.009 0.016 0.0029 B 

Cobalt mg/L NS 1.0 0.0042 J ••U .it .. 0.0037 J 0.0031 J • . . . -
Copper mg/L 1.3 0.65 0.0105 J • • ... • -• • . 
Iran mg/L NS 5.0 3.48 1.64 4.52 1.42 1.62 1.56 2.19 J 1.79 1.77 1.75 2.45 3.77 2.08 0.117 0.129 --- . 
Lead mg/L 0.015 0.0075 0.0037 0.0018 B 0.0022 B 0.002 0.0012 J 

Manganese mg/L NS 0.15 0.0564 0.05 0.0673 0.0401 0.0475 0.0472 0.078 0.049 0.049 0.053 0.065 0.221 0.199 0.0986 0.0998 0.222 0.184 0.0986 

Mercury mg/L 0.002 0.002 

Nickel mg/L NS 0.1 0.0105 B 0.0034 B 0.0019 B 0.024 0.023 0.022 0.011 0.013 0.095 J- 0.135 0.0195 B 0.0079 B 

Zinc mg/L NS 5.0 0.0156 J 0.0112 J 0.058 0.0092 B 0.0072 B 1.03 0.034 0.034 0.0095 J 0.0095 J 0.0235 0.006 B 

Inorganics 
cyanide mg/L G.2 U.2 
suinae mg/L NS NS 

1. BoMed oalto indkMte cktodion 
2. D»DMP 
3.&^Sh^low 
4.NAcNotAna»yzed 
5. Units for VOCs vid SVOCs are MQA. 
e. Urtfsformetds&roi^anicsaremg^ 
7. Shaded cells fodicate excMdance of MCL or Mfoofo Clase I Gni 
B. NS^No Standard for htCL Wues or Ulewis Claaa I GrmnhMta 

9. RsReplacement 
10. DUP=0i4dfo^S«npie 
11. MCLs COT be found at hBp:/A«ww.epa.goW9 
12. This t^e indudes results for 
13. The IlinoiB Class I Orowdwdsr Standards ve 

detected d any time St the Ste. If a parameter vMS newr detected I is mt Included, 
in Sectfon 620.410 of Title 35 of the HHnois Administrstive Code 

1. U Indicates the analyte was analysed for. but was not detected above the report 8 
2. UJ Indtcates the wkdytewes not detected above the reported sample 
3. J Indicates the analyte was positively Identified; the ••snriWnrinumertcal value is the 
4. B indicates the analyto resdt was between DL (Instnsneni detection Hm*) and contract required detection Kmii 

tion limit, however, the reported q 
concentration of the arwdyte fo the sample 

5. N indicates spiced sample recovery not wthfo control Irnis 
6. J-indicates the was poaiively identified; the associated numertcif vahM Is the a| 
7. > fodicates the ana^ was posttvaly idsfdifiad; the asaodatad numerical value is ttta a 

a oortoentration of foa analyte wlh a taw Uaa 
te concerdralion of ttta anafyle w»i a bio* 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, lllinoie 

Geosyntec'^ 
consultcints 

Location MW4)3S MW.04D 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 9/1/1995-DUP 2/1/2000 11/1/2006 4/12/2010 12/7/2010 12/27/2011 7/18/2012 1/9/2013 7/23/2013 11/1/1993 11/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/7/2010 12/7/2010 

voc 
1,1.1 -T rictiloroethane pg/L 200 200 
1,1-Dictiloroettiane pg'L NS 700 46 
1,1 -Dictiloroettiene pg'L 7 7 
1,2-Dibromo-3-chiloropropane pg/L 0.2 0.2 
1,2-Dictitoroethane pg/L 5 5 2 

1,2-Dictiloroettiene (Total) pg/L NS NS 
1,2-Dlctiloropropane pg/L 5 5 
1,4-Dloxane pg/L NS NS 

Acetone pg/L NS 6300 
Benzene pg/L 5 5 4 

Bromomethane pg/L NS 9.6 
Caitron disulfide pg/L NS 700 
Ctilorobenzene pg/L 100 too 

Ctiloroettiane pg/L NS NS 4 

Chloroform pg/L 80 0.2 
Chloromethane pg/L NS NS 0.6 J 

cls-1,2-Dlchloroethene pg/L 70 70 8 

Ethyl benzene pg/L 700 700 
Methylene chloride pg/L 5 5 
T etrachloroethene pg/L 5 5 
Toluene pg/L 1000 1000 
trans-1,2-Dlchtoroethene pg/L 100 100 
Trichloroethene pg/L 5 5 4 

Vinyl chloride pg/L 2 2 6 
Xylene, Total pg/L 10000 10000 
svoc 
2-Methylnaphthalene pg/L NS NS 

2-Methylphenol pgfi- NS 350 
bls(2-Ethylh8xyl) phthalate pg/L 6 6 
DIethylphthalate pg/L NS 5600 
Dl-n-butylphthalate pg/L NS 700 
Naphthalene pgfi- NS 140 

Metals 

Antimony mg/L 0.006 0.006 • 0.0034 J 

Arsenic mg/L 0.010 0.05 0.003 J- 0.007 0.0026 J 

Barium mg/L 2.0 2 0 0.0538 8 0.061 0.063 0.0999 J 0.101 J 0.11 B 0.104 B 0.116 B 0.105 B 0.153 0.163 

Boron mg/L NS 2.0 0.06 0.03 J 0.02 J- 0.04 0.03 0.04 0.03 0.023 B 0.03 J-

Chromium mg/L 0.1 0.1 -;o. .. 0.005 J „;7 , A 1 

Cobalt mg/L NS 1.0 J 0.007 0.006 '•..'A 0.0037 J - ••• ./ ' 0.002 

Copper mg/L 1.3 0.65 0.001 •.A A '7 ... • • ; . •-
Iron mg/L NS 5.0 0.61 1.3 J 1.12 1.22 1.53 2.33 3.63 0.461 0.317 1.36 1.07 0.24 J 1.79 

Lead mg/L 0.015 0.0075 0.0021 B 0.002 0.0024 B 

Manganese mg/L NS 0.15 0.112 2.77 1.16 1.14 1.22 1.24 1.45 1.56 0.159 0.173 0.231 0.224 0.235 0.212 0.196 0.234 

Mercury mg/L 0.002 0.002 

Nickel mg/L NS 0.1 0.009 B 0.079 0.01 0.014 0.016 0.014 0.016 J- 0.023 0.0147 B 0.0034 B 0.0032 B 0.005 

Zinc mg/L NS 5.0 0.009 8 1.34 0.14 0.0046 J 0.0094 J 0.0546 0.0074 B 0.0055 B 0.378 

Inorganics 
cyanide mg/L U.2 U.2 
sulfide mg/L NS NS 1 

1 BokM caNs Micite detMliDn 
2 D=Deap 
3 S=ShdkfW 
4.NA=NatAnaiyzad 

10. DUP=Ouptica(» SampI* 
11. MCLs can ba found at hdf)7^vww.apa.gou rfcontaminants/ind«x.htjnl 
12. This table indudea anaf)«caf results for pananetan detected at anytime at the SNe. gaiiMMiiKis wai niiwif detecfodtlsnotlncludad. 

5 Ur«sforVOCsandSVOCsareM9^ 13. The liinois Class I Grouffowater Standards am located w\ Section 020 410 of TMe 3S erf the Kknm >^i*fotiative Code 
0. Unis for metals A tnorgwdcs are mg/L 
7. Shaded celts indicate exEeedwice of lylCL or Minois Class I Groundwater Standard 
8. NS=No Standanl for Ma vdues or IIMe Class I Groundwater 

a Qualifiers: 
1. U indicates the artalyte was analysed for. but was not detected above the report sample quarSilationllntl 
2. UJ indicates the an^e was not detected above the reported sample quandtation Kmil, howew, the report 
3. J indicatas the analyte was positively identified; the associated numerical value is the apprcudmate corrcertration of the analyte h the sample 
4. B irdlcaies the widyte resdt was between KX (nstrument detection lfo«) wrd contract requied detection limi 
5. N ndicales spiced sample recovery not within control lints 
6. J-iidicates the ansfyte was poslively identified; the assoctatod numeric^ vehie is the a 
7. J* Micatesthe wialyte was positively identified; the essodated nurrrericel value* the approdmele concentration of the analyte vdlh a high bies 

tion lent Is apprordrrrate 

a concentration of the ansl^ wlh a low bias 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Bslvidere, Illinois 

Geosyntec^ 
consultants 

Location MW-04S MW-05D 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 11/1/1993 11/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/6/2010 12/7/2010 11/1/1993 

11/1/1993-
DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/14/2010 4/14/2010-DUP 12/2/2010 

voc 
1.1,1 -T rictitoroettiane ug/L 200 200 

1,1 -Dictiioroettiane pg/L NS 700 0.3 J 0.2 J 

1,1-Dichiloroethiene pg/L 7 7 

1,2-Dibromo-3K;hloropropane pg/L 0.2 0.2 

1,2-Dichtoroettiane pg/L 5 5 
1,2-Dicliloroettiene (Total) pg/L NS NS 

1,2-Dichloropropane pg/L 5 5 

1,4-Dioxane pq/L NS NS 

Acetone pg/L NS 6300 
Benzene pg/L 5 5 0.4 J 0.4 J 

Bromomethane pg/L NS 9.8 

Carbon disulfide pg/L NS 700 

Ctilorobenzene pg/L 100 100 

Chloroethane pg/L NS NS 0.6 J 0.5 J 

Chloroform pg/L 80 0.2 
Chloromethane pg/L NS NS 0.2 J 0.2 J 

cis-1,2-Dichloroethene pg/L 70 70 
Ethyl tienzene pg/L 700 700 
f^ethylene chloride pg/L 5 5 
Tetrachloroethene pg/L 5 5 
Toluene pq/L 1000 1000 

trans-1,2-Dichtoroethene pg/L 100 100 
Trichloroethene pg/L 5 5 
Vinyl chbride pg/L 2 2 0.1J 

Xylene, Total pg/L 10000 10000 
svoc 
2-fyiethylnaohthalene pg/L NS NS 

2-Methylohenol pg/L NS 350 
bis(2-Ethylhexyl) phthalate pg/L 6 6 1J 
Diethylohthalate pq/L NS 5600 5J 1J 

Dl-n-butylphthalate pg/L NS 700 4J 

Naphthalene pg/L NS 140 
Metals 

Antimony mg/L 0.006 0.006 • ; L- •• ; 0.002 J ! ! J • .: C " 1 'i • • 1 • 1; ;• ,i J 

Arsenic mg/L 0.010 0.05 

Barium mg/L 2.0 2.0 0.077 J 0.0616 J 0.0812 B 0.0764 B 0.0786 B 0.0762 B 0.064 0.074 0.557 0.519 1.03 0.986 0.914 0.916 0.931 0.874 0.856 

Boron mg/L NS 2.0 0.0232 B 0.02 J- 0.723 0.708 0.864 0.5 J 0.5 J 0.35 J-

Chromium mg/L 0.1 0.1 . _ ^ L. 

Cobalt mg/L NS 1.0 • ' - ..L'.v •••v.jLJ 'J 0.0045 B 0.0047 B 

Copper mg/L 1.3 0.65 0.002 0.0248 J • • . 1. 

Iron mg/L NS 5.0 -- 0.37 0.91 3.08 0.399 1.47 1.34 1.11 1.17 1.33 J 1.23 J 1.66 

Lead mg/L 0.015 0.0075 0.0047 0.0021 J 0.0021 B 0.0028 B 0.0045 

Manqanese mg/L NS 0.15 0.0118 B 0.0023 B 0.056 0.179 0.108 0.0955 0.085 0.0453 0.0516 0.034 0.029 0.048 

Mercury mg/L 0.002 0.002 

Nickel mg/L NS 0.1 0.0168 B 0.0015 B 0.003 0.02 J 0.0244 J 0.0443 0.0441 0.0429 0.027 0,027 0.018 

Zinc m^/L NS 5.0 0.0223 0.0101 B 0.0043 B 0.025 0.0454 0.0354 0.0112 B 0.0057 B -
Inorganics 
cyanide mg/L 0.2 U.2 
Uulhde mg/L NS NS 0.0012 0.09 0.08 0.05 

1. BoMed cdl* Micato datKlbn 
2.D=Deep 
3. S=Shdlow 
4. NA=Nat An^yzed 

10. OUP»Ouplicat0 Sample 
11. MCLs can be found at hn 
12. TNB table indudee anaiyt 

S Unto for voce and SVOCavepgA. 13. The UllnoieClan I 
0. Unto for matale & Irwgarttae are mg/L 
7. Shaded celie indicate exceedWice of MCL or ihoie Clasa I G 
8. NS=No Standard for MCL values or liiinok Clasa I OroinhM 

cai results for p rs detected at anytime at the Sle. IT a parameter was never deteded kit not included. 
Standards ara located in Section 620.410 of Tkle 35 of the Uynoe Admratrative Code 

1. U Indicates the anatyte VMS analyzed for. but was not detected above the 
2. UJ ndicates the wialyte VMS not detected above the reported sample que 
3. J Micates the an^yte VMS positively identified; the associated numerical value is the 

on limlt> however, the n Hon iimi is approxirtale 
e concenbabon of the analyte in the sampla 

4. B Micates the analyte result was b ent detection link) artd contract required detection ilmk 
5. N Micates spiced ssmple recovery not vathin control limto 
6. J-kidicatos the analyte VMS positively identified; the associated numericai value it the ^ 
7. > indicates Che analyte VMS poskively identified; the associated numerical value is the • 

e concentration of the analyCe wih a low bias 
te concentration of the anatyte wkh a Mgh biaa 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec*^ 
consuiiiinls 

Location MW-05S MW-06D 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 11/1/1993 11/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/13/2010 12/2/2010 10/1/1993 11/1/1993 11/1/1993-DUP 12/1/1994 

12/1/1994-
DUP 9/1/1995 9/1/1995-DUP 4/14/2010 12/3/2010 

voc 
1,1,1-Trichloroettiane pg'L 200 200 
1,1-Dict)lorDettiane pg/L NS 700 2 3 
1.1-Dictiloroettiene pg/L 7 7 

1,2-Dibromo-3-chloropropane ug/L 0.2 0.2 
1,2-Dictiloroettiane pg/L 5 5 
1,2-Dictiloroettiene (Total) pg/L NS NS 

1,2-Dlctitaropropana pg/L 5 5 0.1J 
1,4-Dloxane pg/L NS NS 
Acetone pg/L NS 6300 
Benzene pg/L 5 5 0.1J 
Bromomethane pg/L NS 9.8 
Carton disulfide pg/L NS 700 0.1J 
Chloro benzene pg/L 100 100 
Chlonoettiane pg/L NS NS 2 4 
Ctilorofonn pg/L 80 0.2 
Chloromethane pg/L NS NS 0.2 J 

cis-1,2-Dlctiloroethene pg/L 70 70 
Ethyl benzene pg/L 700 700 
Methylene chloride pg/L 5 5 
Tetrachloroethene pg/L 5 5 
Toluene pg/L 1000 1000 

trans-1,2-Dlchloroethene pg/L 100 100 
T richlotoettiene pg/L 5 5 
Vinyl chloride pgA. 2 2 0.2 J 0.5 J 
Xylene, Total pg/L 10000 10000 

svoc 
2-Methylnaphthalene pg/L NS NS 
2-Methylphenol pg/L NS 350 
bls(2-Ethylhexyl) phthalate (jg/L 6 6 27 

Diethylphthalate pg/L NS 5600 
Di-n-butylphthalate pg/L NS 700 

Naphthalene pg/L NS 140 •• 
Metals 

Antimony mg/L 0.006 0.006 0.0024 J 

Arsenic mj/L 0.010 0.05 0.0034 J 0.0034 J 0.0048 B 0.005 B 0.0046 B 0.0021 J 0.0018 J 

Barium mg/L 2.0 2.0 0.185 J 0.185 J 0.181 B 0.181 B 0.143 B 0.148 B 0.202 0.13 0.145 J 0.148 J 0.187 B 0.148 B 0.223 0.188 B 0.198 0.194 

Boron mg/L NS 2.0 0.0213 B 1.28 J 1.04 J- 0.0146 B 0.05 J 0.07 J-

Chromium mg/L 0.1 0.1 • J • •: •• '. 0.004 B J 0.042 0.002 

Cobalt mg/L NS 1.0 - U -0'"":. 1.. 0.0024 B 0.0032 B 0.001 0.003 J '/ - 0.008 0.004 

Copper mg/L 1.3 0.65 • •• ! ."_,7 : • , 1 , 0.001 0.0498 1 , 0.005 0.002 

Iron mg/L NS 5.0 1.01 0.849 1.48 1.14 2.75 2.93 0.28 J 3.25 0.802 0.303 1.89 0.812 0.199 0.69 J 0.33 

Lead mg/L 0.015 0.0075 0.0053 J 0.0083 

Manganese mg/L NS 0.15 0.253 0.226 0.255 0.262 0.299 0.373 0.098 0.148 0.13 0.131 0.12 0.0857 0.0583 0.0361 0.147 0.094 

Mercury mg/L 0.002 0.002 0.0052 

Nickel mg/L NS 0.1 0.0369 J 0.0303 J 0.0214 J 0.0515 0.0583 0.074 0.084 0.394 0.289 

Zinc mg/L NS 5.0 0.0452 0.0131 B 0.008 B 0.028 0.0175 J 0.052 0.0243 0.0546 J 0.018 

Inorganics 
cyanide mg/L {J.2 u.a 
suitide mg/L NS NS 0.0025 

9. RaRepiacament 
2. D^OMP 10. DUP=Duplic^ Smpto 
3. SsShaHow 11. MCU cm\ ba fowd M KBpi/AsMw apa gov^ewater/contaminants/indaxNnM 
4.NA:^Anahlzad 12. ThiitjUaindijdasralylicil miAsforparamatarsdetectad at wytimaalihe Sta. tf afMramalBrwwn 
5.UnftsforVOCsandSVOCs»aH04. 13.ThelNn(wClaaalGKHni«nterStandvdsarek>c^kiSectim620.410ofTlde3Softh8lljnQbMmn 
9. UrAs for matats & Inofganics «a mgA. 
7. Shadad calls Micate aicaadwioa of lylCL or MVKMB Claaa I Grmndw^ SteuM 
«. NS»No Staratard for MCL vakias or Mnoia Clan I Groundwater 

1. U Micatas tha analyto w 
2. LM Micatea tha analyte > 
3. J Micates (he wtafyte t 

a wialyzad for. but waa rxM datoctad aboM the report sample 
as not detected ibova the reported sample puantMalion lent, 
sposRhaly identified; the assoctaladrNanarical value is the ap 

hovwrMr, the reported q n bnt is epproamate 

r detected lis not induded. 4. B indicatea the anaiyteresuH waa between DLfinstnjment detection Hmt) and oonlrai 
teteCoda 5. N indicatea apiied sample recovery not within control ienta 

6. J-Micatea the analyte was poattv-^ identified; the asaocialed numerical value s the 
7. > Micates the anal^ wea posibvaly idertified; the asaodated numerical value is 

e concertealiDn of the anafyte n the aanpte 
ddatecttonlmt 

concanPatiDn of the anatyte wllh a low biaa 
coneerPatlon of the analyte wtth a high faraa 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, lllinolt 

Geosyntec'^ 
consultants 

Location uw-oes MW-07D 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 10/1/1993 11/1/1993 11/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/13/2010 12/3/2010 12/27/2011 7/17/2012 7/17/2012-DUP 1/9/2013 7/23/2013 10/1/1993 11/1/1993 11/1/1993-DUP 

voc 
1,1,1 -T rictiloroethane pg/L 200 200 
1,1-Dlchloroettiane pg/L NS 700 56 55 56 16.3 J 20.4 
1,1-Dichloroettiene pg/L 7 7 
1,2-Oibromo-3K;tiloropropane pg/L 0.2 0.2 
1,2-Dichloroettiane pg/L 5 5 
1,2-Dichtoroettiene (Total) pg/L NS NS 1J 
1,2-Dichtoropropane pg/L 5 5 
1,4-Dioxane pg/L NS NS 
Acetone P?/L NS 6300 
Benzene pg/L 5 5 4 5 6J 7.6 7.7 7.6 8.9 8.8 7.5 6.9 

Bromomettiane pg/L NS 9.8 
Carbon disulfide PO'L NS 700 

Ctiloro benzene pg/L 100 100 
Chloroethane pg/L NS NS SJ 9 12 13 

Chloroform pg/L 80 0.2 6 10 
Cfiloromethane pg/L NS NS 
cis-1,2-Dictiioroettiene H9"- 70 70 2J 2J 
Ettiyt benzene pg/L 700 700 
Metliylene chloride pg/L 5 5 
Tetrachloroethene Pfl/L 5 5 
Toluene pg/L 1000 1000 

trans-1,2-Dlchloroethene pg/L 100 100 0.6 J 0.6 J 
T richloroethene Pp/L 5 5 1J 2J 2J 
Vinyl chloride pg/L 2 2 2 J 2 J 
Xylene, Total pg/L 10000 10000 

svoc 
2-Methylnaphthalene pg/L NS NS 
2-Methylphenol pg/L NS 350 -
bls(2-Ethythexyf) phthalate pg/L 6 6 3J 
DIethylphthalate pg/L NS 5600 
Dl-n-butylphthalate pq/L NS 700 
Naphthalene pg/L NS 140 
Metals 

Antimony mg/L 0.006 0.006 0.0034 ::: . • '• • U .,. • '• • 0.0029 

Arsenic mg/L 0.010 0.05 0.006 0.007 0.009 J 0.008 J 0.009 0.007 0.005 J 0.0014 J 

Barium mg/L 2.0 2.0 0.0867 J 0.089 J 0.0932 B 0.0904 B 0.124 B 0.118 B 0.687 0.802 0.155 J 0.145 J 

Boron mg/L NS 2.0 0.0091 B 3.6 J 3.28 J- 2.96 3.56 3.25 3.08 3.10 

Chromium mg/L 0.1 0.1 -• • A ; 0.008 0.003 0.005 0.009 0.002 0.005 A A •- : 
Cobalt mg/L NS 1.0 NA 0.0069 J 0.02 0.022 0.0056 J 

Copper mg/L 1.3 0.65 '.I A 0.0568 0.003 0.0082 J 

Iron mg/L NS 5.0 '••iA 0.214 0.0893 1.08 0.905 1.23 1.09 2.81J 4.02 2.62 2.93 2.76 2.46 2.75 2.11 1.65 

Lead mg/L 0.015 0.0075 0.0022 0.0038 0.0064 

Manganese mg/L NS 0.15 0.392 0.373 0.262 0.257 0.3 0.29 0.639 0.667 0.509 0.486 0.432 0.392 0.379 0.219 0.213 

Mercury mg/L 0.002 0.002 r.. 

Nickel mg/L NS 0.1 0.0122 0.0248 0.0187 0.0171 0.376 0.443 0.354 0.377 0.359 0.298 J- 0.319 0.0355 J 0.0348 J 

Zinc mg/L NS 5.0 0.0365 0.027 0.0466 0.117 0.0387 J 0.005 0.0083 J 0.01SSJ 

Inorganics 
cyanide mg/L U.2 U.2 0.008 
SuMde mg/L NS NS 

9. R=Replacemeii( 
10. CXJP=Ouplicate SampI* 
11. MCLscanbafoimd ithQi 

1. BoMed cdls Indicate detecdon 
2. D=Deep 
3. $=Shrilow 
4. N^sNol Andyzed 12. This table Mudes mlytical reaults for pari 
5.UrsteforVOCsmlSVOCsareMgA. 13. The Wir»is Class I GitKsidiMter Standvds «e 
B. Unts for metais A Inorganics are mgA. 
r .ShadedcdIsindicaleeMceedanoeofMCLorHriois Class I Gi 
0. NS=No Sl«id«d for MCL vahies or MM Class I GcDinlvMl 

1. U indicates the analyte was aralyzad for. but w 
2. U J Indicsias the analyte was not del 

t not dstectad above the report s 

delected at any time at the Ska. if a parameter w 
krcalad SI Sactnn 620.410 of TMa 35 oflha linois Ac 

3. J indicates the analyte was poskively identified: the 
stadadk Is not Included. 4. B indicates the enaiytereaullwBs between aX(lnrtFu 
sCode 5. Nndicates spited svnpie recovery not within oontroi 

6. J-ndicates the wialyta wes poskively identified; foe 
7. J^indicates the anaiyte wes poskiveiy id 

associated numerical vaiua is the a 
nHmk, how«w, the reported quwTtkation Hmk is a 

snt detection Umk) and contract n 
e concentration of the analyte in the sample 

action iimk 

the aiaeristed numerical vsfue is the a 
Boonceikration of the analyte wkh a low bias 
te concantrabon of the analyte wifo a high biaa 
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Table 3-4 

Summary of Historical Groundwater Analytical Detections 
MIG/DeWane Landfill Superfund Site 

Boone County, Belvidere, Illinois 

Geosyntec'^ 
cdiisiUtams 

Location MW-07D MW-07S 

IL Class 1 GW 11/1/1993- 12/1/1994- 9/1/1995-

Date Sampled Units MCL Standard 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/13/2010 4/13/2010-DUP 12/2/2010 10/1/1993 11/1/1993 OUP 12/1/1994 DUP 9/1/1995 DUP 4/12/2010 12/1/2010 12/28/2011 7/17/2012 1/9/2013 7/24/2013 

voc 
1,1,1 -T richbroettiane pg/L 200 200 
1,1-Dict)loroettiane pg/L NS 700 1J 1 
1,1-Dictiloroettiene pg^L 7 7 
1,2-Dibromo-3.ctiloropropane pg/L 0.2 0.2 
1,2-Dicfiloroettiane pg/L 5 5 
1,2-Dichiloroettiene (Total) pg/L NS NS 6J 
1,2-Dict)loropropane pg/L 5 5 
1,4-Dioxane pg/L NS NS 

Acetone pg/L NS 6300 
Benzene pgri- 5 5 0.4 J 0.7 J 
Bromomettiane pg/L NS 9.8 
Cartxin disulfide pg/L NS 700 
Chloro benzene pg/L 100 100 
Ctitoroettiane pg/L NS NS 21 20 4J 0.2 J 

Ctilorofomi pg/L 80 0.2 
Ctiloromettiane pg/L NS NS 1 1 0.1J 
cis-1,2-Dictiloroethene pg/L 70 70 
Ettiyl benzene pg/L 700 700 
Methytene chloride pg/L 5 5 
Tetractiioroetfiene pg/L 5 5 
Toluene pg/L 1000 1000 
trans-1,2-Dicfiloroettiene Pfl/L 100 100 
Trictiloroettiene pg/L 5 5 
Vinyl cttloride pg/L 2 2 0.2 J 
Xylene, Total pg/L 10000 10000 
svoc 
2-Mettiylnaphttialene pg/L NS NS 
2-Mettiylptienol Hfl"- NS 350 
bls(2-Ettiyltiexyl) ptittialate pg/L 6 6 20 2J 9J 
Dlettiylptttfiaiate pg/L NS 5600 13 
Dl-n-butylptittialate pg/L NS 700 6J 
Naptittialene Hfl"- NS 140 
Metals 

Antimony mg/L 0.006 0.006 - 0.0054 J • ' • . ' J •' . •: i: 

Arsenic mg/L 0.010 0.05 0.0027 B 0.0025 B 0.0031 B 0.015 0.008 0.0034 J 0.003 

Barium mg/L 2.0 2.0 0.159 8 0.151 B 0.22 0.205 0.272 0.254 0.273 0.129 J 0.137 J 0.136 B 0.171 B 0.175 B 0.165 B 0.245 0.269 

Boron mg/L NS 2.0 0.112 0.148 0.39 J 0.41J 0.32 J- 0.063 B 0.47 J 0.56 J- 0.57 0.56 0.46 0.42 

Chromium mg/L 0.1 0.1 0.0043 B 0.0032 B 0.004 0.005 * . L 1 0.001 0.001 0.001 0.002 

Cobalt mg/L NS 1.0 0.0058 B 0.0057 B 0.008 0.007 0.004 0.0036 J 

Copper mg/L 1.3 0.65 0.001 0.0101 J 0.001 

Iron mg/L NS 5.0 3.27 2.95 5.2 5.09 3.84 J 4.08 J 4.53 1.61 1.67 2.27 2.63 2.63 2.44 2.99 J 3.06 2.95 2.61 3.32 2.27 

Lead mg/L 0.015 0.0075 0.0025 B 0.0026 B 

Manganese mg/L NS 0.15 0.388 0.382 0.549 0.576 0.176 0.166 0.117 0.101 0.11 0.0426 0.0551 0.0459 0.0433 0.046 0.026 0.026 0.027 0.026 0.021 

Mercury mg/L 0.002 0.002 

Nickel mg/L NS 0.1 0.0412 0.0651 0.0577 0.439 0.117 0.21 0.0161 J 0.16 J 0.0162 B 0.0162 B 0.0263 B 0.0193 B 0.046 0.049 0.049 0.043 0.052 J- 0.035 

Zinc mg/L NS 5.0 0.0221 0.0993 0.0211 0.0066 J 0.0165 J 0.0202 0.0202 0.0734 0.015 J 

Inorganics 
cyamne mg/L U.2 U.2 
Bumoe mg/L NS NS 0.0016 

1 BoMedceNsfidicatodstKlion 
2.D=De«p 
3.S=Shdlow 

Q. R^eijlacarmnl 
10 0UP=0i4)*»ate S«mpl« 
11. MCLs can be found at hltp7/vMMy.epa.90V 

OaiaQuPfie^ 
1. U mdicatBalhe analyle « a anatyzad for. but waa not detected above (he report a bon hmi 

/Wexhtml 
4. NA=Mcit A^a^zed 12 Th» table indudes analytical results for parameters detected at any tine at the Ste. If a pnmetar e 
5. Unis for VOCs and SVOCs are pgA. 13. The niiiois Class I Groundwater Standards are located ii Section 620.410 of Tide 35 of the ttufo At 
6. Units for metals 3 iwBjacs are mg/t 
7. Shaded cells Micata emedwce of MCL or f liw« Class I GrovNlvM 
8. NS^ Standard for MCL vdues or llfools Clare I Groindwatar 

r detected lla not 
dwaCode 

2. UJndicates the analyte van not detacted above the reported sample quantitation Nmft. hovwver, then 
3. J Micales the analyte MS posttvely identiAad; the aaaodatod numerical value is the appromate concenMbn of the anal)te it the sample 
4. B indtcales the anaMe resuH was between DL (ratmmeni detectiDn ymt) and corsract requirad detection Emit 
5. N indicates spiied sarr^ile recovery rvit withii control Irnda 
e.J-indicaleslheanal)tewMposldveiy UendAed; the aaaodated numerical value is the a| 
7. > indicates the analyte WM poslively idendfted; the areodated numerical value is the a 

a concentration of lha and^ wth a low biaa 
le cortcenbadon of the ana^ wMi a high liiae 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec'^ 
consullaiils 

Location MW-08D MW-08S 

Date Sampled Units MCL 

IL Class 1 GW 
standard 11/1/1993 11/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/12/2010 12/2/2010 12/2/2010-DUP 11/1/1993 11/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/12/2010 

voc 
1.1,1 -T richilorciettiane M9/L 200 200 

1,1-Dict)loroettiane pg'L NS 700 0.5 J 0.4 J 9 5 12.5 J 

1,1-Dichloroettiene pg/L 7 7 

1,2-Dibromo-3-chloraprapane pg/L 0.2 0.2 

1,2-Dichloroettiane pg/L 5 5 
1,2-Dichloroethene (Total) pg/L NS NS 

1.2-Dlct)loropropane pg/L 5 5 

1,4-Dloxane pg/L NS NS 

Acetone pg/L NS 6300 

Benzene pg/L 5 5 0.3 J 0.2 J 

Bromomethane pg/L NS 9.6 0.1 

CartKin disulfide pg/L NS 700 
Chlorottenzene pg/L 100 too 
Chloroethane pg/L NS NS 0.6 J 0.5 J 2 2 

Chloroform pg/L 80 0.2 

Chtoromethane pg/L NS NS 0.1 0.6 J 0.2 J 

cls-1,2-Dlchloroethene pg/L 70 70 0.5 J 0.2 J 

Ethyl trenzene pg/L 700 700 
Methylene chloride pg/L 5 5 
Tetrachloroethene pg/L 5 5 
Toluene pg/L 1000 1000 
trans-1.2-Dlchtoroethene pg/L 100 too 
Trichloroethene P9/L 5 5 
Vinyl chloride pg/L 2 2 0.6 J 0.3 J 

Xylene, Total PIJ/L 10000 10000 
svoc 
2-Methylnaphthalene pg/L NS NS 
2-Methylphenol pg/L NS 350 
bis(2-Ethylhexyl) phthalate pg/L 6 6 SJ 
Diethylphthalate pg/L NS 5600 
Di-n-butylphthalate pg/L NS 700 
Naphthalene pg/L NS 140 
Metals 

Antimony mg/L 0.006 0.006 0.0058 J 0.0033 J 

Arsenic mg/L 0.010 0.05 0.0033 J 0.0032 J 0.0055 B 0.0041 B 0.0059 8 0.009 0.008 0.0118 0.0121 0.0095 8 0.0104 0.0067 8 0.009 8 0.052 

Barium mg/L 2.0 2.0 0.0943 J 0.11 J 0.185 B 0.122 8 0.134 8 0.121 8 0.196 0.192 0.178 0.185 J 0.185 J 0.174 8 0.16 8 0.196 8 0.203 0.523 

Boron mg/L NS 2.0 0.0222 8 0.02 J- 0.02 J- 0.016 8 0.25 J 

Chromium mg/L 0.1 0.1 0.0031 B •• • ' L .. i.'O/; .... ••• . / .• 1 J . L 't.. : 0.009 

Cobalt mg/L NS 1.0 ••.! 3 ... , ; r: j 0.001 • • . 1/ • • ... 
Copper mg/L 1.3 0.65 ; -- ( 0.002 0.002 -
Iron mg/L NS 5.0 0.725 0.274 1.63 0.403 0.826 0.471 1.3 J 1.34 1.22 4.1 4.36 2.71 2.8 2.34 2.41 6.53 J 

Lead mg/L 0.015 0.0075 0.0043 J 0.0034 0.0052 0.0037 

Manganese mg/L NS 0.15 0.118 0.108 0.145 0.0852 0.0921 0.0889 0.095 0.077 0.073 0.0666 0.0714 0.0522 0.0515 0.0656 0.0669 0.109 

Mercury mg/L 0.002 0.002 

Nickel mg/L NS 0.1 0.0144 J 0.0123 8 0.0162 8 0.004 0.008 0.008 0.0101 8 0.037 

Zinc mg/L NS 5.0 0.0327 0.0995 0.0277 J 0.005 0.0226 0.116 0.0375 J 

Inorganics 
uyanide mg/L 0.2 U.2 
sumoe mg/L NS NS 

0. RsR«placemen( 
10. DUP^Duplicite S«npi€ 
11. MCLs can be found at hap7/wwftv.epe.g r/contafTiiriafitsAide)Lhtnil 

1. Bokfod ceNs Micato detodkM 
2.[>=0eep 
3.S=Shaifow 
4. NABNOI Analyzed iz. iraa table mdudeeanatybcai resuiis lor parameter* detected alanyteneetthesaa. i a pvameterwaa never detected 
5. Unite for VOCs and SVOCe are pgA. 13. The Illinois CJaae I Groundwater ^andards are focatad in Section 620.410 of Tlia 35 of (ha lllnoiBAdfninjabatt«a Coda 
6. Units for metals A inorganics are mgA. 
7. Shaded ceiis indicata exceedance of MCL or Rlinois Ciass i Groundwater Standard 
8. NS^ Standard for MCL vduea or illinois Ciaae I GnHaidwatar 

1. U indicates the analyle was analyzed for. but was not detected abow the report sample quantXatkm Kmt 
2. UJ indicates the *»Myte was not detected ebove the reported sample quardlationliml. however, the reported quarAMMion linit ia a 

ration of the analyte n the aampia 

llanolindudad. 

3. J indicates the analyte was poailively idendfied; the aseodaled numericel value B the ap 
4. B indicales the w^yte result was between DL (instrument detection llml) and contract requred detection Nml 
5. N indicates spiied sample recovery not within control iirats 
0. indicates the andyto was posthaly ideniilied; the asaocteted numeric^ valua a the approximate concentration of the artalyte w«h a low biaa 
7. > indicates the analyte was posttvely identffied: the associated numartcal vakie is the approamate concentration of the analyte vAh a high biaa 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, lllinoi* 

Geosyntec^ 
consultants 

Location MW-08S Mvy-09D MW-09S 

IL Class 1 GW 1/9/2013- 7/24/2013- 9/1/1995- 11/1/1993-

Date Sampled Units MCL Standard 12/1/2010 12/27/2011 7/18/2012 1/9/2013 Dup 7/24/2013 Dup 11/1/1993 11/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 DUP 4/9/2010 12/1/2010 12/27/2011 7/18/2012 1/9/2013 7/23/2013 11/1/1993 DUP 

voc 
1,1,1 -T richtoroethane pg/L 200 200 

1,1-Dichloroethane pg'L NS 700 10.9 0.3 J 1 9J 

1,1-Dictiloroettiene pg/L 7 7 

1,2-Dibromo-3-chtoropropane pg/L 0.2 0.2 
1,2-Dichloroettiane pg/L 5 5 
1,2-Dichloroettiene (Total) pg/L NS NS 
1.2-Dichbropropane pg/L 5 5 
1,4-Dioxane pq/L NS NS 
Acetone pg/L NS 6300 

Benzene pq/L 5 5 

Bromomethane pg/L NS 9.8 
Cartton disulfide pg/L NS 700 

Chlorobenzene pg/L ICQ 100 
Ctiloroettiane pg/L NS NS 

Cfitoroform pg/L 80 0.2 
Chloromethane pg/L NS NS 

cis-1,2-Dictiloroethene pg/L 70 70 0.1J 0.5 J 
Ethyl tienzene pq/L 700 700 
Methylene chloride pq/L 5 5 

T etrachloroethene pq/L 5 5 2J 

Toluene pg/L 1000 1000 

trans-1.2-Dlchloroethene pg/L too 100 

T richloroethene pg/L 5 5 0.1J 
Vinyl chtoride pg/L 2 2 0.2 J 

Xylene, Total pg/L 10000 10000 
svoc 
2-Methylnaphthalene pg/L NS NS 

2-Methylphenol pg/L NS 350 

bis(2-Ethylhexyl) phthalate pg/L 6 6 6J 
Diethylphthalate pg/L NS 5600 
Di-n-butylphthalate pg/L NS 700 

Naphthalene pgA- NS 140 

Metals 

Antimony mg/L 0,006 0.006 . _ : 0.0047 J • 1.1 - • G'- .. 0.0022 J 

Arsenic mg/L 0.010 0.05 0.056 0.055 0.063 J 0.051 J- 0.052 J- 0.051 0.049 0.0098 J 0.0055 J 0.0062 B 0.0067 B 0.0054 B 0.0079 B 0.007 0.009 0.005 J 0.007 J- 0.008 0.0015 J 

Barium mg/L 2.0 2.0 0.381 0.466 0.462 0.426 0.418 0.521 0.479 0.509 0.562 0.0647 J 0.0667 J 

Boron mg/L NS 2.0 0.26 J- 0.29 0.33 0.27 0.29 0.29 0.27 0.101 0.137 0.123 0.05 J 0.06 J- 0.04 0.04 0.04 0.03 0.1 

Chromium mg/L 0.1 0.1 0.007 0.006 0.004 0.002 0.003 0.002 0.001 0.0032 B i 

Cobalt mg/L NS 1.0 0.004 J • ; J,. 1 NA ;•( 
Copper mg/L 1.3 0.65 <• - 0.0074 J 

Iron mg/L NS 5.0 5.54 5.48 6.33 5.97 6.33 132 6.39 2.35 1.55 1.81 1.36 2.32 1.68 1.66 J 1.33 0.99 0.54 0.92 0.66 0.182 

Lead mg/L 0.015 0.0075 0.001 0.0013 0.0039 . 0.0034 

Manganese mg/L NS 0.15 0.073 0.067 0.071 0.052 0.055 0.091 0.085 0.0378 0.0336 0.0318 0.0255 0.0398 0.0341 0.033 0.022 0.019 0.016 0.017 0.021 0.0085 J 0.0078 J 

Mercury mg/L 0002 0.002 

Nickel mg/L NS 0.1 0.039 0.039 0.043 0.035 J- 0.038 J- 0.052 0.048 0.0137 J 0.0132 J 0.0125 B 0.0229 B 0.0221 B 0.003 0.005 0.004 0.004 0.002 J- 0.004 

Zinc mg/L NS 5.0 0.0169 J 0.0083 J 0.0208 0.0632 0.119J 0.0076 J 0.0123 J 

Inorganics 
cyanide mg/L u.z U.2 
suiride mgA. NS NS 0.13 0.3 

1. 
2.DM3MP 
3.S«Shanow 
4. NAsNot Analyzed 
5. Units for voce and SVOCsnMoA. 
6. Unto for metals & inorganics are 
7. Shaded cells indicate excMd«Ke of MCL or HIinots Cias 
8. NSsNo Standard for MCL values or Minols Class I Oroun 

9. RsRepiacemem 
10. DUP^Duplicite Sanpie 
11. MCLs can be fciund at hllp:/AiiMAV.eps.govi irtan(aMex.html 
12. Thistableiwkjdesanalydcal results for parameters delected at anytime at die SRe. If a panmetar was never detected lis not Mudad. 
13. The lltiwis dan I Growdwater Standards we located in Section 620.410 of Tida 35 of the Ukioe AdrnMstrM Code 

a Qualifiers: 
1. U indtcaies the anatyle was analyzed for. but was not detected above the report eample querdtiliort limi 
2. UJndicates the anatyteveas not detected above the reported sample quantlalionbrtt, hoemwr, the reported quaiiMbitiun lent ia epprodmale 
3. J Mtcales the wulyte was positively ideiillfied. the aieociatad numerical value is the approidmate concerMradon of the anal^ in the sample 
4. B ndicates the analyte result vies between DL (hstrument detection Hmt) and conbect required detection limt 
5. N indicates spked sample recovery not within control Nmts 
6. J- indicates the analyte was posttvety identified; the eMocisted numericaf velue ie the epprodmale concentration of the analyte wRh a low biae 
7. J-t- Indicates the ana^ was positively identified; the eieociated nurr>ericii value ie the approximate oorwentration of the analyte with a Mgh bias 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec'^ 
consiiliants 

Location MW-09S MW-IOD 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 11/1/1995 4/9/2010 12/1/2010 12/27/2011 7/18/2012 1/9/2013 7/23/2013 11/1/1993 11/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/6/2010 12/2/2010 

voc 
1,1,1 -T richloroethane pg/L 200 200 
1,1-Dichloroettiane pg/L MS 700 22 24 22 
1,1-Dichloroettiene pg/L 7 7 

1,2-Dibromo-3K:hloropropane pg'L 0.2 0.2 
1,2-Dichloroethane pg/L 5 5 

1,2-Dichloroethene (Total) pg/L NS NS 

1,2-Dictiloropropane pg/L 5 5 1J 1J 
1,4-Dioxane Pfl/L NS NS 

Acetone pg/L NS 6300 

Benzene Pff'L 5 5 3 3 3 
Bromomethane pg/L NS 9.8 

Cartxin disulfide pg/L NS 700 

Chlorobenzene P9/L too 100 

Ctiloroethane pg/L NS NS 1J 2 1J 

Ctitoroform pg/L 80 0.2 3 4 4 

Ctilorometfiane P<)/L NS NS 0.2 J 

cis-1,2-Dictiloroethene pg'L 70 70 6 6 6 

Ethyl benzene PC)/L 700 700 
Methylene chloride pg/L 5 5 
Tetrachioroethene pg/L 5 5 2 3 2J 
Toluene pg/L 1000 1000 

trans-1,2-Dichioroethene pg/L too 100 0.6 J 0.7 J 0.7 J 

Trichloroethene pg/L 5 5 1 J 1 1J 

Vinyl chloride pg/L 2 2 2J 2 2 
Xylene, Total pg/L 10000 10000 

svoc 
2-Methy(naphthalene pg/L NS NS 

2-Methylphenol pg/L NS 350 

bis(2-Ethyihexyl) phthaiate pg/L 6 6 12 19 6J 3J 

Diethylphthalate pg/L NS 5600 
Di-n-butylphthaiate pg/L NS 700 
Naphthalene pg/L NS 140 

Metals 

Antimony mg/L 0.006 0.006 0.0017 

Arsenic mg/L 0.010 0.05 0.0016 J 0.0019 J 

Barium mg/L 2.0 2.0 0.103 B 0.1 B 0.0926 B 0.0926 B 0.069 0.082 0.165 J 0.165 J 0.169 B 0.146 B 0.206 0.206 0.262 0.273 

Boron mg/L NS 2.0 0.196 0.197 0.13 J 0.12 J- 0.17 0.14 0.14 0.12 0.0154 B 0.0109 B 0.02 J-

Chromium mg/L 0.1 0 1 0.0043 B 0.005 B 0.00S7 B 0.001 0.002 0.001 0.006 ' L " / J 

Cobalt mg/L NS 1.0 . . 

Copper mg/L 1.3 0.65 0.002 • -7 ' . 
Iron mg/L NS 5.0 0.14 0.132 0.06 0.17 J+ 0.05 1.34 0.12 1.79 1.9 2.92 2.63 2.6 2.55 3.62 J 4.56 

Lead mg/L 0.015 0.0075 0.0026 B 0.0026 B 0.0037 0.003 

Manganese mg/L NS 0.15 0.0385 0.0376 0.03 0.0295 0.004 0.004 0.010 0.002 0.046 0.006 0.111 0.116 0.046 0.049 0.0356 0.0336 0.055 0.066 

Mercury mg/L 0.002 0.002 

Nickel mg/L NS 0.1 0.0701 0.0378 B 0.0346 8 0.014 0.014 0.029 0.015 0.046 J- 0.012 0.0146 B •• L. 0.02 0.002 

Zinc mg/L NS 5.0 0.0165 B 0.0462 0.0263 0.0333 0.313 0.133 

Inorganics 
Cyanide mg/L U.2 U.2 

suiride mg/L NS NS 

0 RsRaplacwnwt 
10. DUP^Di^iNcate Sampi* 
11. MCLs can be found at hap7^MMV.^.aot 

2 OOeap 
3. S^ShaBow 
4. NAsNot Analyzed 
5. Unto for VOCt and SVOCsvepgA. 
0. Unto foe ntetaia & Fiorganics are 
7. Shaded ceNs indicate eaceedanoe of MCL or MinoisClaaa I GrtMjndwaterStandwd 
8. NS>No Standard for MCL vahiea or liinoic aasa I Groundvuatar 

t analyzed for, but «ms not detected above the report s 

12. This table indudes •ntit-)fraTnrtiitnfnrpiieiiiHiiiif1nlnfTnrl it irnjititiifi •tthn'iiii tf •iipaiintw 
13. The Hlinois Class I Groundwater Standards are located In Section 620.410 of Tile 35 of the 

never detected t k not Inckided. 
AMtotradve Code 

Data Qudifiers: 
1.U Micalas the analyte e 
2. UJ Micates tha anatyte was not detected above the reported sample quanliteion lent, however, the reported quarttodon Kml Is a 
3. J indicates the anetyte was positively Identified: the etsociated numericai value B the approdmate concentration of the arwiyto n the sample 
4. B indicates the artal^ result wes between OL <iratrument detection lenit) and contract required detection Ivnl 
5. N ndicalas spAed sample recovery not Mdai control limto 
6. J-indicalas the analyte wes positively idertified: the aaaocteted nianerical value B the approarnate concentration of the artehto etih a low blae 
7. > Micales the andyte was posi i; the asaociiled msnerical value fo the appRutoiate concerdralion of the artalyto w«h a bias 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec' 
consultants 

Location MW-IOS MW-11 MW-11 R 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 11/1/1993 11/1/1993-DUP 12/1/1994 12/1/1994-DUP 9/1/1995 9/1/1995-DUP 4/6/2010 12/2/2010 9/1/1995 9/1/1995-DUP 11/1/1995 11/1/1995-DUP 4/26/2010 

4/26/2010-
DUP 12/3/2010 12/28/2011 7/18/2012 1/9/2013 7/24/2013 

voc 
1,1,1 -T richloroethane pg/L 200 200 
1,1-Dichtoroethane pg/L NS 700 3 4 3 
1,1-Dichloroethene pg/L 7 7 
1,2-Dibromo-3-chloropropane pg/L 0.2 0.2 
1,2-Dichloroethane pg/L 5 5 

1,2-DichlorQethene (Total) pg/L NS NS 
1,2-Dichloropropane pg/L 5 5 0.3 J 0.3 J 
1,4-Dioxane pg/L NS NS 

Acetone pg/L NS 6300 
Benzene pg/L 5 5 
Bromomettiane pg/L NS 9.8 
Cartxjn disulfide pg/L NS 700 
Chiorotjenzene pg/L 100 100 
Chioroethane pg/L NS NS 0.8 J 1J 0.9 J 
Cfitoroform pg/L 80 0.2 
Chioromettiane pg/L NS NS 0.2 J 0.1J 
cis-1,2-Dictitoroethene pg/L 70 70 2 3 3 
Ettiyl tienzene pg/L 700 700 
Methylene chloride pg/L 5 5 
T etrachioroethene pg/L 5 5 0.1 J 0.2 J 0.1J 
Toiuene pg/L 1000 1000 
trans-1,2-Dichloroethene pg/L 100 100 0.1J 0.1 J 
Trichloroethene pg/L 5 5 0.2 J 0.4 J 0.4 J 
Vinyl chloride pg/L 2 2 
Xylene, Total pg/L 10000 10000 
svoc 
2-Methylnaphthalene pg/L NS NS 
2-Methylphenol pg/L NS 350 
bis(2-Ethylhexyt) phthalate pg/L 6 6 17 8J 
Diethylphthalate pg/L NS 5600 19 
Ol-n-butylbhthalate pg/L NS 700 
Naphthalene pg/L NS 140 
Metals 

Antimony mq/L 0.006 0.006 0.0039 J • n 

Arsenic mg/L 0.010 0.05 0.0053 J 0.0065 J 0.005 B 0.0056 B 0.0057 B 0.0089 B 0.02 0.004 J- : . J 

Barium mg/L 2.0 2.0 0.431 0.431 0.528 0.528 0.483 0.45 0.175 0.416 0.112 B 0.107 B 0.0919 B 0.0947 B 0.04 0.042 0.098 

Boron mg/L NS 2.0 0.0503 B 0.05 J- 0.985 0.962 0.962 0.32 J 0.34 J 1.04 J- 0.78 0.32 0.85 0.29 

Chromium mg/L 0.1 0.1 - ' . • L i.. 0.0026 B -J: 0.0044 B 0.002 B 0.0012 B '/c • ...• • i U 0.011 0.019 0.094 0.099 0.222 

Cobalt mg/L NS 1.0 0.0053 0.0035 B 0.0038 B 0.002 0.0083 B 0.005 B 0.0056 B 0.0061 B • • : • ' i; 0.009 

Copper mg/L 1.3 0.65 ) 0 0.0076 B 0.0123 B 0.0135 B 0.01 

Iron mg/L NS 5.0 1.53 1.42 1.74 1.75 1.88 0.533 1.25 J 4.98 0.142 0.246 0.0184 B 0.44 J 0.38 J 1.85 2.87 4.17 9.61 4.05 

Lead mg^ 0.015 0.0075 0.0079 0.0028 B 0.007 0.0088 
Manganese mg/L NS 0.15 0.5 0.496 0.564 0.586 0.528 0.515 0.585 0.482 0.0642 0.0634 0.152 0.142 0.248 0.238 0.239 0.100 0.107 0.337 0.080 

Mercury mg/L 0.002 0.002 

Nickel mg/L NS 0.1 0.005 0.116 0.138 0.0928 0.0918 0.037 0.04 0.378 0.183 0.281 0.749 J- 0.185 

Zinc mg/L NS 5.0 0.0219 0.0623 0.083 0.145 0.0172 J 0.0179 B 0.0253 1.88 1.83 0.455 
Inorganics 
cyanide mg/L U.2 U.2 
Sulfide mg/L N5 N5 

8. Rsf 
10. DUP=Ouplicale Sample 
11. MCU cm be fbtnl at http7/www.epa.gov 'fcontai 

1 BoUed call* indicate detectton 
2 D^OMP 
3. S=Shatlow 
4.NA>NatAnriyzed 12-This table hdudesanalydcal reatdtsforpmalarmdetecled at anytime atthe Ste. If a parameter wee r>ever detected lianotMuded. 
S-UnkaforVOCaandSVOCsareMO^ 13. The HinoisClaaa I Groundwatar Standarda am located in Section 620 410 of rHe 35 of the lUinoiB AdrrMniatradve Code 
6. Urdia for metala ft inorgwtica are mg/L 
7. Shaded cella indicate eKeedance of MCL or •hoia Ctase 1 Gr 
8. NS=No Stwidart for MCL veluee or Wnoie Cieee I Growiwatt 

Data Qualifiera: 
1. U Micales the miyle waa andyzed for. but vrea not detected above the report aampie quantkatiDn Hmk 
2. UJfodic^ the art^waa not detected above the reported aampiequaNtatfonlimk. however, the rapo 
3. J ndicates the analyte was positivety identified; the aieocirted numerfcai vakie ia the approdmate conceni 
4. B nffoates the reaidt WM between CL (ratrument detection limit) and c 
5. N ndictees spiced sample recovery not VMthin control limita 
e. i-incficates the aruiyte wea pos 
7. ridicates the analyte waa po 

n of ttte analyte in the sample 

e ia the approdmate concentrtebn of the analyte wth a low bias 
I; the aeiociated numerical value ia the approdmate concentrator) of foe analyte elfo a high biaa 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec^ 
consiiliants 

Location MW-12D MW-12S 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 9/1/1995 9/1/1995-DUP 11/1/1995 11/1/1995-DUP 4/9/2010 

4/9/2010-
DUP 12/1/2010 12/28/2011 

12/28/2011-
DUP 7/18/2012 1/9/2013 7/24/2013 9/1/1995 9/1/1995-DUP 11/1/1995 

11/1/1995-
DUP 4/9/2010 12/3/2010 12/28/2011 7/18/2012 1/9/2013 7/24/2013 

voc 
1,1,1-Trichloroethane pgA- 200 200 
1,1-Dichloroethane pg/L NS 700 
1,1-Dichloroethene pg/L 7 7 
1,2-Dibromo-3-chloropropane pg/L 0.2 0.2 
1,2-Dichtoroethane pg/L 5 5 
1,2-Dichloroettiene (Total) pg/L NS NS 
1,2-Dictitoropropane pg/L 5 5 
1,4-Dioxane pg/L NS NS 
Acetone pg/L NS 6300 
Benzene pg/L 5 5 
Bromomettiane pg/L NS 9.8 
Caiton disulfide pg/L NS 700 
Cttlorobenzene pg/L 100 100 
Chloroethane pg/L NS NS 
Cfiloroform pg/L 80 0.2 
Chloromettiane pg/L NS NS 
cis-1,2-Dichloroethene pg/L 70 70 
Ettiyl tjenzene pg/L 700 700 
Mettiylene chloride pg/L 5 5 
Tetrachloroethene pg/L 5 5 
Toluene pg/L 1000 1000 
trans-1,2-Dlchloroethene pg/L 100 100 
Trichloroethene pg/L 5 5 
Vinyl chloride pg/L 2 2 
Xylene, Total pg/L 10000 10000 
svoc 
2-Methylnaphthalene pg/L NS NS 
2-Methylphenol pg/L NS 350 
bis(2-Ethylhexyl) phthalate pg/L 6 6 
Diethylphthalate pg/L NS 5600 
Dl-n-butylphthalate pg/L NS 700 
Naphthalene pg/L NS 140 
Metals 

Antimony mg/L 0.006 0.006 ••: ' • .. -A . • i; • - •A'../ A -r.: ' 

Arsenic mg/L 0.010 0.05 0.0087 B 0.0078 B 0.0085 B 0.015 0.017 0.017 0.018 J 0.015 J- 0.009 • • I.A' 

Barium mg/L 2.0 2.0 0.297 0.278 0.424 0.273 0.338 0.332 0.348 0.1 B 0.0982 B 0.051 0.026 0.092 0.145 

Boron mg/L NS 2.0 0.0125 B 0.0132 B 0.02 J- 0.02 0.02 0.02 0.01 0.02 0.278 0.157 0.08 J 0.11 J- 0.09 0.12 0.1 0.06 

Chromium mg/L 0.1 0.1 0.002 B 0.002 B 0.001 <; . 0.003 

Cobalt mg/L NS 1.0 '•JA I - u ,;-jl ... '"-A 

Copper mg/L 1.3 0.65 0.0021 B 0.0037 B 0.002 A .A/ .. 0.0044 B 0.003 

Iron mg/L NS 5.0 0.933 0.0946 B 0.326 0.146 0.49 J 0.45 J 0.56 0.48 0.47 0.49 0.48 0.28 0.0548 B 2.82 J 0.48 1.63 2.48 2.19 0.1 

Lead mg/L 0.015 0.0075 0.0032 0.0037 0.0127 0.0082 0.0032 

Manganese mg/L NS 0.15 0.237 0.207 0.249 0.194 0.166 0.164 0.176 0.183 0.179 0.209 0.181 0.197 0.388 0.4 0.0051 B 0.0023 B 0.737 0.64 0.176 0.173 1.06 0.539 

Mercury mg/L 0.002 0.002 

Nickel mg/L NS 0.1 0.0033 B 0.0023 B 0.009 B 0.002 0.001 0.002 0.0117 B 0.0112 B 0.0058 B 0.005 0.011 0.004 0.004 0.018 J- 0.004 

Zinc mg/L NS 5.0 0.0089 B 0.0106 B 0.0192 B 0.0096 B . 0.0098 B 0.0046 B 0.0011 B 0.0126 B 0.969 1.4 
Inorganics 
cyanide mg/L U.2 U.2 
suihde mg/L NS NS 

Data Qualifier*: 
0. RsReplacamenl i. U indicatee the walytemswalvzed for. but was not detected abow the report ewnfrietiuarttaliDntonl 
10. DUPaOuplicate Sample 2. U J indicates the wialyte wee not detected abow the reported sample quantlabonKmt, howevar, the reported quanHation Hmft is appnudmate 
11. MCU can be found at htlp:/Awww.epa goWsafeweter/conteminanta%idex.hlml 3. J Mlcales the wialyte was positiveiy identined; the aesodated nutiwrical vekie is the apprownMe cortcentrabon of the analyte in the sample 
12. TNs table Includes analytical results for parameters detected at any time at the S«e. If a parameter was never detected tie rat included. 4. B Indicates the analyte result was between iDL{instrumer« detection iknl) and cortiract re<^M detection lirrat 
13. The HIM Clasa I Groundwater Standardseie located n Section 620.410o<Tltte 35of the IfriowAdmndrative Code 5. N indicates spited sample recovery not ettitin controliimlts 

6. J* Micales the analyte was positivaiy Identified: the aseodaled numerical vdue is the appiujenate cortcenbatton of tha anaiyte sMi a low biaa 
7. > tiidicates the analyte wes positively identified; the aseodaled numerical vehia is the appromste conoarSralion of iha aih a high biaa 

1 BoUed ceHa Mlcata detection 
2.D=Deep 
3. S^Shaliow 
4. NA^Nct Analyzed 
5 Units for VOCsaxISVOCs we Mg4> 
6. Untis for metals & Inorgaaca are mgA. 
7. Shaded cells Micate exceedance of IMCL or Knois Class i Groundwater Standard 
6 NSxNo Standard for MCL vdues or Kfevjis CtM I Oroundwatar 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec*^ 
consultiinls 

Location MW-13 MW-14 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 9/1/1995 9/1/1995-DUP 11/1/1995 11/1/1995-DUP 2/1/2000 11/1/2006 11/1/2006-DUP 4/12/2010 12/8/2010 12/27/2011 12/27/2011-DUP 7/18/2012 1/9/2013 7/24/2013 9/1/1995 9/1/1995-DUP 11/1/1995 11/1/1995-DUP 2/1/2000 

voc 
1,1,1-Trichloroethane pg/L 200 200 
1,1-Dichloroethane pg/L NS 700 26 17 7 5.5 23 25 22 2 

1,1-Dichbroethene pg/L 7 7 0.6 J 

1,2-Dibromo-3xhiorapropane pg/L 0.2 0.2 
1,2-Dichloroethane pg/L 5 5 
1,2-Dichloroethene (Total) pg/L NS NS 
1,2-Dlchloropropane pg/L 5 5 5 3 J 2 10 10 8 2 

1,4-Dloxane pg/L NS NS 
Acetone pg/L NS 6300 
Benzene pg/L 5 5 11 7 4 4 4 4 

Bromomethane PS)/L NS 9.8 
Catton disulfide pg/L NS 700 0.6 J 

Chlorobenzene pg/L 100 100 2J 2 J 3 4 3 

Chloroetfiane pg/L NS NS 4J 3 J 1 0.6 J 0.8 J 0.7 J 

Ctilorofomn pg/L 80 0.2 
Chloramethane pg/L NS NS 0.5 J 

cls-1.2-Dlctilorcetfiene pg/L 70 70 54 36 12 28 30 40 4 

Ethyl benzene pg/L 700 700 14 12 
Methylene chloride pg/L 5 5 
Tetrachtoroethene pg/L 5 5 0.2 J 7 7 7 

Toluene P<)/L 1000 1000 47 54 
trans-1,2-Dlchloroethene pg/L 100 100 2J 2 J 2J 2 J 2 

Trichloroethene P9/L 5 5 4J 3J 4 7 7 10 
Vinyl chloride pg/L 2 2 12 5 1 10 11 10 
Xylene, Total PSJ/L 10000 10000 32 33 
svoc 
2-Methylnaphthalene pg/L NS NS 
2-Methylphenol pg/L NS 350 0.9 J 1J 

bis(2-Ethylhexyl) phthalate pg/L 6 6 8J 

DIethylphthalate pq/L NS 5600 
Dl-n-butylphthalate pg/L NS 700 
Naphthalene Pfl/L NS 140 
Metals 

Antimony mg/L 0.006 0.006 

Arsenic mg/L 0.010 0.05 0.0458 0.0504 0.05 0.0488 0.044 0.048 0.038 0.038 0.044 0.044 0.035 J 0.039 J- 0.038 0.0021 B 0.0022 B 

Barium mg/L 2.0 2.0 0.53 0.534 0.461 0.507 0.151 0.169 0.184 B 0.184 B 0.168 B 0.173 B 

Boron mg/L NS 2.0 0.581 0.506 0.4 0.42 0.34 J 0.43 J- 0.63 0.80 0.56 0.88 0.44 0.135 0.133 0.0955 B 

Chromium mg/L 0.1 0.1 0.0057 B 0.002 B >!•" ' L.' •-•0 0'.: • :: •• u 0.0022 B 0.004 B 

Cobalt mg/L NS 1.0 0.0322 B 0.0299 B 0.0288 B 0.0279 B •, u 0.007 0.008 1... 0.0064 B 0.0064 B 0.0042 B 0.0053 B 

Copper mg/L 1.3 0.65 0.0028 B 0.002 
,,, 

0.002 B 0.0049 B 

Iron mg/L NS 5.0 29.9 28.5 25.5 23.1 8.01 8.38 8.12 J 8.25 8.90 8.33 8.79 8.28 5.94 0.973 0.98 1.53 1.55 

Lead mg/L 0.015 0.0075 0.0028 B 0.0104 0.007 0.0101 0.0191 

Manqanese mg/L NS 0.15 0.172 0.166 0.147 0.139 0.058 0.058 0.054 0.057 0.079 0.074 0.071 0.084 0.054 0.603 0.8 0.47 0.458 

Mercury mg/L 0,002 0.002 ' 1 

Nickel mg/L NS 0.1 0.0993 0.0954 0.0874 0.0824 0.062 0.084 0.041 0.053 0.075 0.072 0.088 0.105 J- 0.053 0.0259 B 0.026 B 0.0179 B 0.0144 B 

Zinc mg/L NS 5.0 0.03 0.105 J 0.0253 0.0215 0.03 0.012 0.0073 B 0.0092 B 0.0154 B 0.0183 B 
Inorganics 
cyanide mgfl. 0.2 U.2 
Buiride mg/L NS NS 

1. Boldecl caHs indicate detection 
2. D^Oeep 
3. SsSh^low 
4. NAsNct Analyzed 
5. Units for VOCs and SVOCs are pgA. 

0. R-Replacemenl 
10. DUP=Duplicale Sample 
11. MCU can be found at hltp;//WHiw.ipa.gi 
12. This table includes analytic^ raaidts for 
13. The Illinois Class I QroundM«ter Simla 

0. Units for metals inorganics are mgA. 
7. Shaded ceNs indicate exceedance of MCL or Nlinois aaaslGrc 
8. NSsNo Standwd for MCL wlues or Wnois Claaa I GroundMata 

delected at any time at the Site. If a parwneter Mas 
localed in Section 620.410 of TMa 35 of the llnois 

never detected k Is not nduded. 
Code 

irStmlvd 

Data Qualifiers: 
1. U ndicates the miyte vras analyzed for. but was not detected above the report ample quantitation Kmil 
2. UJndicates the an^ Mies not detected above the reported sample quantitation Irnk. however, the reported quantitation frnt I 
3. J indicates the analyte was poaiiVBly identified; the associated numerical value is the approamate conceiiOatkn of the analyse t 
4. B ndicates the analyle resJt was between OL (instrument detection Rml) and contract required detection Iknk 
5. N indicates spited sample recovery not vMlhn corarol Hmils 
6. J-indicates the analyte was poskivalyidentifiBd; the aesod^ed numerical value is the approidmateconcenltatiun of tie ana*yteM<h alow biae 
7. J* kidicatcs the analyte was poskively jdentified; the asaodated numerical value is the approamato corKanliMiuti of foe arwlyta wkh a high biaa 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Ge 

Location MW-14 MW-15 M 

Date Sampled Units MCL 

IL Class 1 GW/ 
Standard 11/1/2006 4/12/2010 12/8/2010 12/27/2011 7/18/2012 

7/18/2012-
DUP 1/9/2013 1/9/2013-Dup 7/24/2013 

7/24/2013-
Dup 9/1/1995 9/1/1995-DUP 11/1/1995 11/1/1995-DUP 4/13/2010 12/3/2010 12/28/2011 7/17/2012 7/23/2013 11/1/1995 

voc 
1,1,1-Trichloroethane pg/L 200 200 

1,1-Dichloroethane pg/L NS 700 18 16 27 

1,1-Dichloroett)ene pg/L 7 7 iJ IJ 
1,2-Dibromo-3-chloropropane pg/L 0.2 0.2 0.2 J 

1,2-Dictiloroettiane pg/L 5 5 
1,2-Dictiloroettiene (Total) pg/L NS NS 
1,2-Dichloropropane pg/L 5 5 2J 2 5 

1,4-Dioxane pq/L NS NS 420 J 

Acetone pg/L NS 6300 
Benzene pg/L 5 5 12 12 • •" 4 

Bromomethane pg/L NS 9.6 

Carbon disulfide pg/L NS 700 -••A 

Chloro benzene pg/L too 100 1J IJ 

Chloroethane pg/L NS NS 3 4 25 

Ctiloroform pg/L 80 0.2 0.4 J 0.4 J 

Ctiloromethane pg/L NS NS 0.2 J 3 

cis-1,2-Dichloroethene pg/L 70 70 20 17 1 J 

Ethyl benzene pg/L 700 700 2 4 

Methylene chloride pg/L 5 5 

Tetrachloroettiene pg/L 5 5 0.2 J 

Toluene pg/L 1000 1000 0.9 J 0.5 J r, •, 

trans-1,2-Dichloroethene pg/L too 100 IJ 1 J • .••• IJ 

Trichloroethene pq/L 5 5 6 6 0.6 J 

Vinyl chbride pg/L 2 2 24 28 3 

Xylene, Total pg/L 10000 10000 2J 2 
svoc 
2-Methylnaphthalene pg/L NS NS ' 
2-Methylphenol pg/L NS 350 
bis(2-Ethylhexyl) phthalate pg/L 6 6 Ai A-

Diethylphthalate pg/L NS 5600 
Di-n-butylphthalate pg/L NS 700 
Naphthalene pg/L NS 140 
Metals 

Antimony mg/L 0.006 0.006 •A/ roo ;j •-A AAA :J AAA ••' ; A 

Arsenic mg/L 0.010 0.05 0.021 B 0.02 0.011 0.020 0.010 J 0.012 J 0.018 J- 0.019 J- 0.005 0.006 0.0385 0.0406 0.039 0.0377 0.034 0.039 0.034 0.34 J 0.032 0.0299 

Barium mg/L 2.0 2.0 0.141 0.136 NA 0.286 0.264 0.266 0.277 0.316 0.646 0.341 

Boron mg/L NS 2.0 0.09 0.19 J 0.22 J- 0.23 0.02 0.25 0.15 0.16 0.11 0.11 2.38 2.59 2.03 J 3.13 J- 2.76 2.57 2.24 0.431 

Chromium mg/L 0.1 0.1 0.002 -A C'A U <:A'AJ1 U •AACQl U '^A.OOI IJ '•V'. -;L' 1 J ••0,001 u ••A,. JOT -:;0 I'lCi ; 0.0034 B 0.0046 B -,A':-:„ lj 0.001 0.001 0.0024 B 

Cobalt mg/L NS 1.0 NA 0.006 0.006 lAA NA NA i\A N.i* NA NA 0.0114 B 0.0114 B 0.0126 B 0.0141 B 0.009 0.017 NM r.i,,. 0.0052 B 

Copper mg/L 1.3 0.65 • NA 0.002 iA.A NA NA NA N.'O NA NA 0.0017 B A • • • 'AJ : A 0.0028 B 

Iron mg/L NS 5.0 4.78 5.61J 6.49 4.89 3.88 4.38 3.96 4.1 1.24 1.52 18.3 16.6 17.5 16.2 13 J 21.1 13.1 13.5 9.56 9.92 

Lead mg/L 0.015 0.0075 ' 0.0022 B 0.127 0.0019 B 0.0079 

Manganese mg/L NS 0.15 0.257 0.292 0.313 0.181 0.220 J+ 0.249 0.349 0.362 0.01 0.01 0.168 0.162 0.164 0.155 0.206 0.391 0.239 0.239 0.173 0.78 

Mercury mg/L 0.002 0.002 - A ..J ••A JOON ••0 .OA.A 

Nickel mg/L NS 0.1 0.017 0.024 0.03 0.029 0.3 0.34 0.042 J- 0.044 J- 0.021 0.023 0.201 0.201 0.243 0.234 0.116 0.268 0.219 0.199 0.172 0.0779 

Zinc mg/L NS 5.0 0.053 0.025 NA NA 0.062 0.0426 J 0.0196 B 0.016 B N,-. A,-, 0.0275 

Inorganics 
cyanide mg/L 0.2 U.2 

suitide mg/L NS NS 

1. Bdded cdls indicate detection 
2. D=Oeep 
3. S=Shaliow 
4. NMNot Analyzed 

g. RsRepJacement 
10. OUP=Duplicate Sample 
11. MCLs can be found at hap://www. epa.gov/safewater/coni ex. html 
12. This taUe includes analytical results for parameters detected at anytime at the Sle. If a parameter was never detected i is not Included. 

5. Units for VOCs and SVOCs are pg/L 13. The Illinois Class J Groundwater Standards are located in Sectem 620.410 of TSle 35 of the Illinois Adminlstratn* Code 
6. Unts for metals & inorganics are mg/L 
7. Shaded cells indicate exceedance of MCL or Illinois Class I Groundwater Standaid 
6. NS=No Standard for MCL values or Illinois Class i Groundwater 

1. U indic^estheanalyte was anai^ed for. but was not detected above the report sample quantitabon limi 
2. UJ Micates the anal^e was noA detected above the reported sample quantlabon limft, however, the reported quwittation limit is approbate 
3. J indicates ttne analyte was positivefy identified; the associated numerical value is the approximate concentration of the anatyte in tfne sample 
4. B indicates the analyte result was between lOL (instnanent detection limit) and contract required detect limi 
5. N indicates spiced sample recowry rx^ wihin control limits 
6. J- indicates the analyte was posiively identified; the assocuted numerical value is the approMmate concentration of the analyte wKh a low bias 
7. indicates the analyte was positively identtfied; the associated numerical vaiue is the approximate concerdration of the analyte with a high bias 
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Table 3-4 
Summary of Historical Groundwater Analytical Detections 

MIG/DeWane Landfill Superfund Sita 
Boone County, Belvidere, Illinois 

osyntec^ 
consultants 

Geosyntec*^ 
consultants 

Location W-16 MW-16 GP-11 GP-12 GP-15 GP-20 GP-22 GP-23 GP-24 GP-25 

Date Sampled Units MCL 

IL Class 1 GW 
Standard 11/1/1995-DUP 9/1/1995 9/1/1995-DUP 4/13/2010 12/3/2010 12/28/2011 7/17/2012 7/23/2013 2/16/2000 2/16/2000 2/16/2000 11/21/2006 2/16/2000 2/16/2000 2/16/2000-DUP 11/21/2006 2/16/2000 2/16/200 2/16/2000 11/21/2006 

voc 
1,1,1-Trictiloroettiane pg/L 200 200 22 5.8 
1,1-Dictiloroettiane pg/L NS 700 27 30 5 1 48 6.3 29 30 7 5 

1.1-Dichloroetttene pg/L 7 7 
1,2-Dibromo-3-ctiloropropane pg/L 0.2 0.2 
1,2-Dictiloroettiane pg/L 5 5 12 1 1 

1,2-Dictiloroettiene (Total) pg/L NS NS 
1.2-Dicttioropropane pg/L 5 5 5 6 33 5 5 

1,4-Dioxane pg/L NS NS 
Acetone pg/L NS 6300 
Benzene pg/L 5 5 4 5 9 2 2 

Bromomethane pg/L NS 9.8 0.3 J 

Carbon disulfide pg/L NS 700 
Chlorobenzene pg/L 100 100 
Ctiloroettiane pg/L NS NS 26 26 16.2 J 4 3 3 

Ctilo reform pq/L 80 0.2 
Ctiloromethane pg/L NS NS 3 5 

cis-1.2-Dichiloroethene pg/L 70 70 1J 0.9 J 1 59 50 53 1 1 

Ettiyl benzene pq/L 700 700 0.4 J 
Methylene chloride pg/L 5 5 
Tetrachloroethene pg/L 5 5 3 10 
Toluene pg/L 1000 1000 0.5 J 

trans-1,2-DichloroGthene pg/L 100 100 1J 2J 3 2 2 

Trichtoroethene pg/L 5 5 0.7 J 0.7 J 1 47 8.8 
Vinyl chloride pg/L 2 2 3 3 6 1 7 7 

Xylene, Total pg"- 10000 10000 2 J 

svoc 
2-Methylnaphthalene pg/L NS NS 5J 
2-Methylphenol pg/L NS 350 

bis(2-Ethylhexyl) phthalate pg/L 6 6 24 
Diethylphthalate pg/L NS 5600 
Di-n-butylphthalate pg"- NS 700 
Naphthalene pg/L NS 140 2J 
Metals 

Antimony mg/L 0.006 0.006 0.0093 B •.:A lA* A A 

Arsenic mg/L 0.010 0.05 0.0288 0.0213 0.0244 0.014 0.015 0.013 0.037 J 0.018 M \ 

Barium mg/L 2.0 2.0 0.269 0.343 0.333 0.248 0.278 

Boron mg/L NS 2.0 0.447 0.85 J 0.74 J- 0.68 0.8 0.56 0.03 0.07 A/ 0.02 

Chromium mg/L 0.1 0.1 0.004 B 0.002 0.002 0.005 A'/> t\A 0.039 

Cobalt mg/L NS 1.0 0.0057 B 0.0044 B 0.0054 B 0.007 0.006 NA 

Copper mg/L 1.3 0.65 Art A-' 

Iron mg/L NS 5.0 9.18 9.81 9.7 8.01J 7.5 5.54 22.6 7.46 0.07 0.26 3.44 

Lead mg/L 0.015 0.0075 0.0144 0.0024 B 0.004 

Manganese mg/L NS 0.15 0.728 1.18 1.13 0.996 1.17 0.883 0.373 1.12 0.006 0.123 0.055 

Mercury mg/L 0.002 0.002 

Nickel mg/L NS 0.1 0.0728 0.0735 0.0689 0.118 0.137 0.111 0.065 0.082 0.004 0.014 0.035 

Zinc mg/L NS 5.0 0.0278 0.0432 0.0939 J 0.947 • ;rt 
Inorganics 
cyanids mg/L u.;^ \}.'2 

mg/L NS NS 

1 Bold«dcdl*indicit* datMlion 
2 ODeep 
3. S>ShaNow 11. MCLscw be found #hltp:/AMww.epa.govfsafewateiycDntamrait>/Mex.htrnl 
4.NAsNo(Anatyz«i 12. TNetMrfeiwhidesanilyticif results Ibr parameters detected Many tine «(the Sie. VapwnetvwMfwverttalecladiiinotincluded. 
B. Units for VOCs and SVOCs are M9/L 13.ThellraClaaalOroundwMerStarMardsarelocatodinSectnne20.410ofTjda3B<>flheHnoisAdininWrMMaCode 
6. Units for metals B inorganics are mg^ 

Q. R^efjlaoement 
10. DUP=DuplicaleS«iipla 
11. MCLs can be found at httpi/Aeww.epa.govfsal 

d for. but was not detected Mwve the report a 

7. Shaded ceHs indicate esceedence of hICL or INnoM aase I Qrour 
B. NS»No Standard for MCL vakjee or WnoiB Class I Oroundwatar 

rStandwd 

1. U nBcates the analyte was a 
2. UJ indicales the artal^ was n(4 detected above the rsport 
3. J indicates the analyte vws poalMiy identified: the asaoctaled numerical value is the ap 
4. B ndicates the analyte residt was between IDL (inatrument detection lent) end contract 
5. N irxlicates sp*ed sample recowry not within control limlls 
e. J- ndicates the analyte was posBivaly identAed; the associated numerical vakis isths a| 
7. J*MicatestheanslytewBSposBMly identAad; the associated numarkal vaius is tie a 

n bnk. however, the report 
e concenbstfDn erf the analyte in the sampis 

action Ivni 

e ooncerSratbn erf the analyta «iiih a low bias 
to extncerrfraliDn erf the analyte wlh a high bias 
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Geosyntec'^ 
consultants 

Table 3-5 

Surface Water Quality Criteria and Groundwater Action Levels' 

MIG/DeWane Landfill Superfund Site 
Belvidere, Illinois 

Contaminant of 
Concern 

(COC) 

Acute 
(mg/L) 

Chronic 
(mg/L) 

Human 
Health 

(Organisms) 

(mg/L) 

Max. 
Detected 

West 
Pathway 
(mg/L) 

Action 
Levels 
West 

Pathway 
(mg/L) 

Max. 
Detected 

North 
Pathway 
(mg/L) 

Action 
Level 
North 

Pathway 
(mg/L) 

Benzene 5.2 0.42 *0.071 0.11 6.3 0.012 1.37 

1,1 -Dichloroethylene 3.03 0.242 •0.0032 <0.001 135 0.001 2.3 

1,2-Dichlopropane 4.8 0.38 *0.039 0.01 0.85 0.006 0.37 

Methylene Chloride 17 1.4 0.34 0.01 13,000 <0.001 10,333 

Tetrachloroethylene 1.2 0.15 *0.00885 0.007 0.88 0.002 0.18 

Trichloroethylene 12 0.94 *0.081 0.01 2.53 0.006 0.91 

Vinyl Chloride NCE NCE *0.525 0.12 10.58 0.028 4.77 

• = Value obtained from the 22 December 1992 Federal Register (Vol. 57, No. 245) pages 60911, and 
609912. 

NCE = No criterion established 

Information from this table came from the ROD page 62. 



Table 3-6 
List of Specifications 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvldere, Illinois 

Geosyntec'^ 
consultants 

Section 00100 
Section 00200 
Section 00300 
Section 00400 
Section OOSOO 
Section 00600 
Section 00720 
Section 00730 
Section 00800 

Invitation to Bid 
InstnictioQs to Bidders 
Available Information 
Bid Form 
Agreement 
Bonding 
General Conditions 
Supplementary Conditions 
Measurement and Payment 

DIVISION 1: GENERAL REQUIREMENTS 

Section 01001 
Section 01010 
Section 01030 
Section 01031 
Section 01032 
Section 01060 
Section 01065 
Section 01300 
Section 01310 
Section 01400 
Section 01500 
Section 01700 

Abbreviations 
Summary of Work 
Construction Management Plan and Construction Operations Plan 
Community Relations 
Environmental Protection 
Regulatory Compliance 
Safety, Health, and Emergency Response Requirements 
Submittals 
Progress Schedules and Project Meetings 
Construction Quality Control and Quality Assurance 
Construction Facilities and Temporary Controls 
Project Record Documents and Goseout 

DIVISION 2: SITE WORK 

Section 02100 
Section 02105 
Section 02110 
Section 02200 
Section 02300 
Section 02400 

Surveying 
Erosion and Sediment Control 
Clearing, Grubbing, and Stripping 
Earthwork 
Leachate and Gas Collection System 
Pipe Abandonment 

Section 03010 
Section 03020 
Section 03030 
Section 03040 
Section 03050 
Section 03060 
Section 03070 
Section 03080 
Section 03090 
Section 03100 
Section 03110 
Section 03120 

Common Work Results for Concrete 
Water Tightness Test for Concrete Structures 
Concrete Forming 
Concrete Accessories 
Waterstops 
Waterproof Seals 
Miscellaneous Joint and Crack Fillers 
Reinforcing Steel 
Cast-ln-Place Concrete 
Concrete Finishing 
Concrete Curing 
Non-shrink Grouting 

DIVISION 4: PROCESS INTEGRATION 

Section 04050 
Section 04060 
Section 04070 
Section 04080 
Section 04090 
Section 04100 
Section 04110 
Section 04120 
Section 04130 
Section 04140 
Section 04200 
Section 04300 

Common Work Results for Process Integration 
Flushing and Disinfection Of Piping 
Leak Testing of Piping 
Steel Process Piping 
Plastic Process Piping 
HDPE Process Piping 
Common Work Results for Process Valves 
Stainless Steel Process Valves 
Plastic and Plastic Lined Process Valves 
Air Relief Valves 
Level Process Measurement Devices (Tank Level Sensors) 
Instrumentation and Control For Process Systems 

UiVISION 5: PKUCbSS GAS & LiQUiU HANDLING, PUKIMLA HUN, AND SIUKAGX 
EOlilPMF.NT 

Section 05100 
Section 05110 
Section 05120 
Section 05130 
Section 05140 

Common Work Results For Process Gas & Liquid Handling, Purification And 
Storage Equipment 
Centrifugal Liquid Pump For the Central Storage Tank 
Sump Liquid Pumps for the Underground Tanks 
Above Ground Central Storage Tank 
Underground Storage Tanks 

DIVISION 6: METALS 

Section 06100 
Section 06150 
Section 06170 
Section 06180 

Common Work Results for Metals 
Metal Grating Stairs and Metal Railings 
Metal Gratings 
Miscellaneous Metal Supports and Posts 
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Table 3-7 
Preliminary Design List of Drawings 
MIG/DeWane Landfill Superfund Site 

Boone County, Beividere, Illinois 

Geosyntec'^ 
consultants 

Drawing Title Drawing # 
Cover Sheet 1 

Existing Conditions 2A 
Existing Conditions 2B 
Potentiometric Map 3A 
Potentiometric Map 3B 

Zones of Attenuation 4 
Geologic Cross Sections 5A 
Geologic Cross Sections 5B 
Geologic Cross Sections 5C 

Leachate and Gas Collection System Plan 6 
Leachate and Gas Collection System Profiles 7 

Leachate and Gas Collection System Profiles and Details 8 
Leachate and Gas Collection System Details -1 9 
Leachate and Gas Collection System Details - n 10 

Soil Borrow Area Excavation Plan 11 
Final Cover Plan 12 

Final Cover and Surface Water Management System Plan 13 
Surface Water Management System Control Point Plan 14 

Surface Water Management System Details -1 15 
Surface Water Management System Details - II 16 
Surface Water Management System Details - M 17 
Surface Water Management System Details - IV 18 

Haul Road Details 19 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GcOSynteC^ 

consultants 

Monitoring 

Points Date 

Time 

(Ciock) 

Methane 

{%) 

Carbon 

Dioxide 

(%) 

Oxygen 

(%) 

DP-01 

7/28/2011 16:36 21.3 12.8 11.8 

DP-01 

10/25/2011 10:13 35.8 23.0 8.4 

DP-01 

2/2/2012 11:44 20.9 11.9 14.7 

DP-01 
4/20/2012 10:41 11.0 6.4 18.4 

DP-01 
7/12/2012 8:39 27.1 17.0 9.7 

DP-01 

10/18/2012 12:43 17.7 12.5 14.6 

DP-01 

1/28/2013 10:18 20.1 12.4 12.9 

DP-01 

10/22/2013 11:14 22.0 16.7 11.6 

DP-02 

7/28/2011 16:32 34.8 20.7 5.0 

DP-02 

10/25/2011 10:10 18.2 9.5 15.6 

DP-02 

2/2/2012 11:45 19.0 13.4 14.3 

DP-02 
4/20/2012 11:06 12.4 4.3 19.4 

DP-02 
7/12/2012 8:41 27.0 14.8 11.4 

DP-02 

10/18/2012 12:52 3.2 2.0 20.1 

DP-02 

1/28/2013 10:28 10.5 5.6 17.2 

DP-02 

10/22/2013 11:01 12.7 8.7 16.5 

DP-03 

7/28/2011 16:26 61.9 36.6 0.0 

DP-03 

10/25/2011 10:54 63.1 33.9 2.6 

DP-03 

2/2/2012 11:47 15.1 10.4 15.5 

DP-03 
4/20/2012 11:04 53.9 30.3 6.4 

DP-03 
7/12/2012 9:13 66.3 31.6 1.7 

DP-03 

10/18/2012 13:19 49.5 30.2 6.6 

DP-03 

1/28/2013 10:31 61.6 34.5 2.3 

DP-03 

10/22/2013 10:56 63.0 35.4 1.0 

DP-04 

7/28/2011 16:22 29.4 18.4 5.3 

DP-04 

10/25/2011 9:15 35.5 22.5 9.6 

DP-04 

2/2/2012 12:41 24.3 13.6 12.9 

DP-04 
4/20/2012 08:51 10.4 5.4 18.8 

DP-04 
7/12/2012 7:59 11.5 6.8 15.9 

DP-04 

10/18/2012 13:39 3.0 2.3 20.0 

DP-04 

1/28/2013 10:35 7.0 4.9 18.1 

DP-04 

10/22/2013 10:22 4.7 3.5 19.7 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Geosyntec^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Ciock) (%) (%) (%) 
7/28/2011 16:45 54.5 25.8 1.3 

10/25/2011 10:00 49.0 22.8 6.6 

2/2/2012 11:30 19.7 12.1 14.6 

DP-05 
4/20/2012 10:51 25.0 11.7 16.2 

DP-05 
7/12/2012 8:47 48.7 20.8 6.1 

10/18/2012 12:59 47.0 24.1 6.5 

1/28/2013 10:40 45.5 22.8 7.2 

10/22/2013 11:26 48.0 24.3 5.7 

7/28/2011 16:08 39.1 21.2 4.2 

10/25/2011 9:25 33.2 18.6 10.3 

2/12/2012 11:56 6.2 4.3 18.3 

DP-06 
4/20/2012 08:55 30.4 16.0 12.4 

DP-06 
7/12/2012 9:17 32.6 16.1 10.2 

10/18/2012 13:24 7.5 4.3 18.7 

1/28/2013 10:49 29.6 18.9 10.8 

10/22/2013 10:44 30.0 19.5 10.5 

7/28/2011 16:40 46.4 22.4 2.6 

10/25/2011 10:06 45.7 20.6 7.7 

2/2/2012 11:39 30.7 17.3 11.3 

DP-07 
4/20/2012 10:45 31.4 16.2 14.0 

DP-07 
7/12/2012 8:43 39.1 17.3 8.7 

10/18/2012 12:53 24.4 12.8 13.3 

1/28/2013 10:53 50.3 25.8 6.0 

10/22/2013 10:58 40.0 20.5 9.1 

7/28/2011 16:06 36.8 18.5 5.0 

10/25/2011 9:33 35.0 19.2 9.8 

2/2/2012 11:54 12.7 8.5 16.1 

DP-08 
4/20/2012 10:56 20.1 9.7 15.5 

DP-08 
7/12/2012 9:09 25.0 12.2 12.5 

10/18/2012 13:16 7.0 4.0 18.0 

1/28/2013 10:55 22.2 12.4 13.2 

10/22/2013 10:41 0.58 15.5 12.3 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GcOSynteC^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Ciock) (%) (%) (%) 
7/28/2011 16:02 62.7 31.0 0.0 

10/25/2011 9:37 51.9 24.6 6.1 

2/2/2012 12:04 16.8 6.3 17.2 

DP-09 
4/20/2012 10:55 43.2 21.6 10.5 

DP-09 
7/12/2012 9:07 52.5 23.3 4.9 

10/18/2012 13:14 35.1 18.7 9.6 

1/28/2013 10:58 48.4 24.5 5.2 

10/22/2013 10:39 47.0 25.0 5.5 

7/28/2011 16:42 27.3 12.4 6.5 

10/25/2011 10:03 30.4 14.7 11.9 

2/2/2012 11:37 21.4 11.8 15.4 

DP-10 
4/20/2012 10:49 19.8 9.2 17.2 

DP-10 
7/12/2012 8:45 24.9 10.2 13.5 

10/18/2012 12:57 27.3 14.0 12.2 

1/28/2013 10:59 25.9 12.4 12.6 

10/22/2013 11:24 25.0 13.8 13.3 

7/28/2011 16:47 54.6 27.2 1.3 

10/25/2011 9:58 61.8 28.9 4.2 

2/2/2012 11:28 43.4 23.3 8.1 

DP-11 
4/20/2012 09:52 44.5 21.8 10.0 

DP-11 
7/12/2012 8:49 52.3 22.6 5.1 

10/18/2012 13:01 52.6 24.9 5.7 

1/28/2013 10:43 53.1 25.1 5.4 

10/22/2013 11:36 50.5 28.0 5.1 

7/28/2011 16:00 56.1 30.5 0.0 

10/25/2011 9:38 58.6 30.3 3.6 

2/2/2012 12:06 18.5 12.0 13.9 

DP-12 
4/20/2012 09:02 20.3 3.4 16.4 

DP-12 
7/12/2012 9:05 57.2 27.9 3.1 

10/18/2012 13:12 44.4 25.8 7.7 

1/28/2013 10:45 60.2 31.9 2.2 

10/22/2013 12:10 48.9 29.5 4.7 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GeOSynt0C^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Clock) (%) (%) (%) 
7/28/2011 15:57 38.5 19.9 4.1 

10/25/2011 9:40 41.8 21.8 8.7 

2/2/2012 12:08 8.7 4.9 17.5 

DP-13 
4/20/2012 09:04 10.5 2.8 19.5 

DP-13 
7/12/2012 9:03 37.2 17.1 9.1 

10/18/2012 13:10 24.0 11.5 13.7 

1/28/2013 11:00 33.1 16.4 10.7 

10/22/2013 11:37 36.1 17.9 10.5 

7/28/2011 15:48 62.8 30.6 0.0 

10/25/2011 9:43 64.4 29.0 4.1 

2/2/2012 12:10 24.2 11.2 13.3 

DP-14 
4/20/2012 09:06 16.9 17.7 16.5 

DP-14 
7/12/2012 9:01 61.9 27.1 4.1 

10/18/2012 13:08 44.1 24.3 8.1 

1/28/2013 11:04 65.1 32.0 2.4 

10/22/2013 12:08 63.2 31.5 3.2 

7/28/2011 16:50 34.2 17.3 5.2 

10/25/2011 9:56 29.3 17.2 11.5 

2/2/2012 11:26 11.3 6.0 16.4 

DP-15 
4/20/2012 09:50 8.3 1.7 20.0 

DP-15 
7/12/2012 8:51 25.1 11.0 12.8 

10/18/2012 13:03 19.4 10.4 15.2 

1/28/2013 11:07 22.5 9.1 14.2 

10/22/2013 11:40 22.7 14.6 13.0 

7/28/2011 16:52 14.0 9.3 11.0 

10/25/2011 10:26 7.4 5.4 17.7 

2/2/2012 11:17 7.3 6.3 16.3 

DP-16 
4/20/2012 09:40 3.2 2.2 20.2 

DP-16 
7/12/2012 8:27 7.4 4.8 16.7 

10/18/2012 12:18 0.7 0.7 20.3 

1/28/2013 10:07 2.6 3.1 18.9 

10/22/2013 11:46 2.1 2.6 20.2 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GeOSynteC^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Clock) (%) (%) (%) 

7/28/2011 13:54 59.5 30.4 0.0 

10/25/2011 10:22 60.1 29.4 4.3 

2/2/2012 11:13 44.5 27.3 5.5 

DP-17 
4/20/2012 09:51 1.0 1.9 20.0 

DP-17 
7/12/2012 8:31 38.5 19.0 9.0 

10/18/2012 12:23 44.4 25.4 5.8 

1/28/2013 10:09 50.9 27.8 4.6 

10/22/2013 11:33 50.4 28.4 4.3 

7/28/2011 16:33 4.0 2.4 17.9 

10/25/2011 10:48 1.7 1.3 20.5 

2/2/2012 10:48 0.7 0.7 20.8 

GV-01 
4/20/2012 10:40 0.2 0.3 21.1 

GV-01 
7/12/2012 8:06 0.4 0.9 19.6 

10/18/2012 12:45 7.3 5.2 17.9 

1/28/2013 10:25 0.1 0.1 20.5 

10/22/2013 11:08 0.4 0.5 21.4 

7/28/2011 16:30 53.6 30.2 0.6 

10/25/2011 10:50 44.0 23.6 7.8 

2/2/2012 10:46 57.5 33.3 3.8 

GV-02 
4/20/2012 11:07 41.1 23.5 10.3 

GV-02 
7/12/2012 8:05 42.8 22.1 6.9 

10/18/2012 12:48 19.8 11.3 15.1 

1/28/2013 10:27 42.1 24.3 8.0 

10/22/2013 11:06 28.0 17.2 12.1 

7/28/2011 16:29 24.1 17.0 10.2 

10/25/2011 10:52 24.3 16.0 12.8 

2/2/2012 10:44 12.3 2.7 19.9 

GV-03 
4/20/2012 11:09 0.1 0.1 21.5 

GV-03 
7/12/2012 8:03 8.1 6.7 16.0 

10/18/2012 13:21 2.3 3.0 17.8 

1/28/2013 10:34 9.3 5.2 17.7 

10/22/2013 10:53 11.1 15.2 10.2 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GeOSynt0C^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Clock) (%) (%) (%) 

GV-04 

7/28/2011 16:24 59.4 36.7 0.0 

GV-04 

10/25/2011 10:58 60.8 34.5 2.3 

GV-04 

2/2/2012 10:42 27.8 17.1 11.0 

GV-04 
4/20/2012 11:02 57.8 37.9 2.6 

GV-04 
7/12/2012 8:01 55.6 30.7 4.9 

GV-04 

10/18/2012 13:22 53.1 35.2 7.3 

GV-04 

1/28/2013 10:37 61.4 37.0 1.0 

GV-04 

10/22/2013 10:51 49.4 33.8 4.9 

GV-05 

7/28/2011 16:20 59.1 37.9 0.0 

GV-05 

10/25/2011 9:13 60.5 35.7 2.3 

GV-05 

2/2/2012 10:40 35.8 25.2 6.9 

GV-05 
4/20/2012 08:50 56.6 39.2 2.0 

GV-05 
7/12/2012 7:57 55.4 32.6 4.3 

GV-05 

10/18/2012 8:01 48.6 34.5 3.7 

GV-05 

1/28/2013 10:39 60.3 39.3 0.1 

GV-05 

10/22/2013 10:20 59.4 40.0 0.5 

GV-06 

7/28/2011 15:08 25.5 25.0 0.0 

GV-06 

10/25/2011 9:09 24.0 21.8 6.8 

GV-06 

2/2/2012 10:32 7.1 4.3 18.8 

GV-06 
4/20/2012 08:47 0.1 0.1 21.7 

GV-06 
7/12/2012 7:55 8.7 7.4 14.6 

GV-06 

10/18/2012 7:55 4.6 14.3 7.7 

GV-06 

1/28/2013 11:10 6.2 12.1 8.7 

GV-06 

10/22/2013 10:16 0.5 0.9 20.8 

GV-07 

7/28/2011 15:12 55.9 35.1 0.0 

GV-07 

10/25/2011 9:04 59.3 34.0 2.9 

GV-07 

2/2/2012 10:28 52.8 32.6 5.7 

GV-07 
4/20/2012 08:42 62.0 35.7 1.3 

GV-07 
7/12/2012 7:51 50.8 29.4 3.3 

GV-07 

10/18/2012 7:52 53.4 37.7 1.4 

GV-07 

1/28/2013 11:13 62.4 36.7 0.2 

GV-07 

10/22/2013 10:11 58.2 38.7 1.0 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Gcosyntcc'^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Clock) (%) (%) (%) 

7/28/2011 15:14 55.1 33.2 0.0 

10/25/2011 9:01 54.4 31.7 4.0 

2/2/2012 10:23 48.0 31.4 6.3 

GV-08 
4/20/2012 08:37 51.6 30.5 6.0 

GV-08 
7/12/2012 7:45 41.1 23.2 6.6 

10/18/2012 7:48 28.4 19.3 10.8 

1/28/2013 11:17 35.8 22.3 8.7 

10/22/2013 10:30 19.4 13.3 14.8 

7/28/2011 16:12 3.8 2.6 17.0 

10/25/2011 9:10 6.7 4.3 16.4 

2/2/2012 12:36 8.1 4.6 18.4 

GV-09 
4/20/2012 08:54 7.4 3.3 19.1 

GV-09 
7/12/2012 9:19 3.2 2.6 18.6 

10/18/2012 13:36 0.4 0.3 21.2 

1/28/2013 11:20 14.3 6.7 16.4 

10/22/2013 10:23 5.0 4.5 18.0 

7/28/2011 16:58 27.6 13.2 6.5 

10/25/2011 9:21 26.9 14.5 12.6 

2/2/2012 12:34 17.6 9.4 15.2 

GV-10 
4/20/2012 08:57 20.3 9.7 17.5 

GV-10 
7/12/2012 9:23 20.7 9.5 13.1 

10/18/2012 13:34 1.1 0.6 20.8 

1/28/2013 11:25 9.9 5.1 17.7 

10/22/2013 10:28 16.9 10.9 14.2 

7/28/2011 16:04 62.5 32.6 0.0 

10/25/2011 9:24 62.3 31.2 3.2 

2/2/2012 11:58 32.5 22.7 10.2 

GV-11 
4/20/2012 08:59 59.0 29.4 5.7 

GV-11 
7/12/2012 9:25 50.5 24.9 4.1 

10/18/2012 13:26 45.9 25.7 6.7 

1/28/2013 11:30 60.9 28.6 3.4 

10/22/2013 10:37 59.0 31.5 2.6 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GcOSyntec'^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Ciock) (%) (%) (%) 

7/28/2011 15:26 60.8 30.5 0.0 

10/25/2011 8:55 65.4 32.3 2.2 

2/2/2012 12:30 31.6 16.1 10.5 

GV-12 
4/20/2012 08:30 63.9 35.1 0.4 

GV-12 
7/12/2012 9:27 65.7 30.9 1.9 

10/18/2012 7:42 50.5 28.8 4.6 

1/28/2013 11:33 44.1 25.1 6.5 

10/22/2013 10:36 64.0 35.7 0.1 

7/28/2011 15:56 29.1 20.6 6.0 

10/25/2011 8:53 7.7 4.9 18.5 

2/2/2012 12:27 7.2 4.7 18.6 

GV-13 
4/20/2012 08:20 9.5 6.2 19.0 

GV-13 
7/12/2012 9:29 3.6 2.3 19.2 

10/18/2012 13:31 3.3 2.6 18.2 

1/28/2013 11:35 34.4 20.8 9.2 

10/22/2013 12:13 4.9 3.6 19.9 

7/28/2011 15:38 52.9 23.3 0.0 

10/25/2011 8:51 65.5 32.1 2.2 

2/2/2012 12:23 0.0 0.1 19.8 

GV-14 
4/20/2012 08:16 50.0 35.0 1.0 

GV-14 
7/12/2012 9:31 73.1 25.7 0.8 

10/18/2012 13:29 63.9 35.5 0.3 

1/28/2013 11:39 63.9 34.6 1.0 

10/22/2013 12:06 63.3 36.2 0.3 

7/28/2011 15:40 24.8 24.7 2.1 

10/25/2011 12:53 17.9 12.7 13.4 

2/2/2012 12:21 2.8 2.1 19.6 

GV-15 
4/20/2012 08:10 1.5 1.2 21.0 

GV-15 
7/12/2012 9:33 0.7 0.1 20.6 

10/18/2012 12:06 3.9 10.5 13.2 

1/28/2013 9:55 5.8 6.4 16.0 

10/22/2013 12:03 26.4 30.5 2.2 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GcOSyntec'^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Ciock) (%) (%) (%) 
7/28/2011 15:42 66.2 33.7 0.0 

10/25/2011 8:49 64.6 32.6 2.5 

2/2/2012 12:19 27.7 16.9 11.7 

GV-16 
4/20/2012 08:18 50.0 34.1 5.1 

GV-16 
7/12/2012 9:35 <0.1 <0.1 20.6 

10/18/122 12:08 55.4 30.9 3.7 

1/28/2013 9:56 64.5 34.6 0.4 

10/22/2013 12:01 63.4 35.8 0.6 

7/28/2011 15:43 19.6 12.4 11.4 

10/25/2011 9:50 34.9 21.7 10.1 

2/2/2012 12:17 7.9 4.6 18.1 

GV-17 
4/20/2012 08:12 7.7 4.4 19.3 

GV-17 
7/12/2012 8:55 11.5 7.4 16.1 

10/18/2012 12:12 15.5 20.8 6.2 

1/28/2013 9:58 11.9 7.3 16.2 

10/22/2013 12:00 20.3 22.1 9.1 

7/28/2011 14:44 24.0 16.2 6.8 

10/25/2011 9:48 37.2 22.9 8.5 

2/2/2012 12:15 1.3 0.9 20.3 

GV-18 
4/20/2012 08:14 15.5 8.8 16.1 

GV-18 
7/12/2012 8:57 4.7 3.4 18.5 

10/18/2012 12:10 4.0 4.1 18.6 

1/28/2013 9:57 7.4 5.1 17.4 

10/22/2013 11:58 5.5 4.7 19.2 

7/28/2011 16:55 36.1 22.3 1.9 

10/25/2011 10:30 50.8 29.2 2.8 

2/2/2012 11:20 47.2 25.7 5.3 

GV-19 
4/20/2012 09:17 28.0 14.0 15.2 

GV-19 
7/12/2012 8:23 27.9 19.2 5.6 

10/18/2012 12:14 3.9 4.1 18.1 

1/28/2013 9:59 14.0 10.1 13.3 

10/22/2013 11:49 11.6 10.4 15.1 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MlG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GcOSyntCC'^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Ciock) (%) (%) (%) 

7/28/2011 16:53 5.7 3.9 16.7 

10/25/2011 10:28 3.6 2.4 20.0 

2/2/2012 11:19 0.5 0.5 20.8 

GV-20 
4/20/2012 09:15 1.9 1.3 21.4 

GV-20 
7/12/2012 8:25 5.8 4.2 17.3 

10/18/2012 12:16 1.6 1.3 20.1 

1/28/2013 10:05 1.8 2.4 19.2 

10/22/2013 11:47 8.6 6.5 17.1 

7/28/2011 13:52 43.6 21.1 0.2 

10/25/2011 10:24 31.4 18.0 9.6 

2/2/2012 11:15 8.2 5.1 17.8 

GV-21 
4/20/2012 09:53 23.1 12.4 15.0 

GV-21 
7/12/2012 8:29 38.4 20.1 6.1 

10/18/2012 12:21 12.8 9.3 15.9 

1/28/2013 10:07 13.7 8.3 14.4 

10/22/2013 11:44 13.3 8.7 16.4 

7/28/2011 14:00 21.2 22.9 0.0 

10/25/2011 10:35 25.6 22.6 2.6 

2/2/2012 11:07 0.0 0.0 21.2 

GV-22 
4/20/2012 10:00 4.7 2.2 19.1 

GV-22 
7/12/2012 8:19 16.8 22.0 2.1 

10/18/2012 12:27 5.1 17.2 5.5 

1/28/2013 10:13 8.2 18.2 1.9 

10/22/2013 11:29 0.1 0.4 21.5 

7/28/2011 14:03 32.6 17.9 4.2 

10/25/2011 10:37 47.2 27.3 5.6 

2/2/2012 11:05 0.8 0.8 20.6 

GV-23 
4/20/2012 10:02 0.8 0.5 21.4 

GV-23 
7/12/2012 8:17 25.7 14.6 10.9 

10/18/2012 12:30 30.2 23.2 8.7 

1/28/2013 10:14 20.4 14.3 11.8 

10/22/2013 11:21 35.5 23.2 8.6 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GcOSyntec'^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Ciock) (%) (%) (%) 

7/28/2011 14:14 36.4 25.1 0.0 

10/25/2011 10:41 47.9 30.5 3.5 

2/2/2012 10:58 9.7 7.8 17.4 

GV-24 
4/20/2012 10:15 36.8 25.0 9.6 

GV-24 
7/12/2012 8:14 30.5 19.0 7.6 

10/18/2012 12:36 36.8 31.6 2.5 

1/28/2013 10:20 17.5 14.1 10.4 

10/22/2013 11:18 41.5 29.5 3.2 

7/28/2011 14:18 33.3 2.8 18.2 

10/25/2011 10:44 42.6 30.0 4.6 

2/12/2012 10:54 24.7 18.3 9.7 

GV-25 
4/20/2012 10:18 12.0 8.9 18.2 

GV-25 
7/12/2012 8:10 42.7 30.2 2.1 

10/18/2012 12:39 20.5 22.1 6.9 

1/28/2013 10:23 33.4 29.6 1.7 

10/22/2013 11:10 10.0 33.7 1.8 

7/28/2011 14:20 5.5 4.0 17.9 

10/25/2011 10:46 54.3 35.9 2.6 

2/2/2012 10:52 35.4 25.9 6.9 

GV-26 
4/20/2012 10:19 32.5 22.7 8.9 

GV-26 
7/12/2012 8:00 47.9 31.4 5.4 

10/18/2012 12:41 22.8 20.1 10.3 

1/28/2013 10:24 27.2 23.1 7.4 

10/22/2013 11:09 22.2 18.5 12.6 

7/28/2011 15:24 12.6 7.0 15.1 

10/25/2011 8:57 16.6 10.4 15.5 

2/2/2012 12:50 0.0 0.1 20.9 

GV-27 
4/20/2012 08:32 0.2 0.1 21.7 

GV-27 
7/12/2012 7:40 9.2 5.2 17.2 

10/18/2012 7:43 1.0 0.7 21.1 

1/28/2013 11:45 7.0 4.1 18.9 

10/22/2013 10:33 9.2 7.5 17.3 

Table 3-8 Page 11 of 15 April 2014 



Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Gcosyntcc'^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Ciock) (%) (%) {%) 

7/28/2011 16:18 59.1 36.9 0.0 

10/25/2011 9:11 60.4 34.5 2.4 

2/2/2012 10:33 53.3 35.6 3.5 

GV-28 
4/20/2012 08:48 55.5 34.7 3.0 

GV-28 
7/12/2012 7:56 49.9 29.1 3.2 

10/18/2012 7:57 27.9 18.8 11.8 

1/28/2013 11:50 50.1 32.1 3.8 

10/22/2013 10:18 59.5 38.6 0.9 

7/28/2011 14:06 37.7 23.0 2.2 

10/25/2011 10:39 46.1 29.0 4.0 

2/2/2012 11:03 0.5 0.5 20.8 

GV-29 
4/20/2012 10:06 23.8 13.1 12.8 

GV-29 
7/12/2012 8:16 22.4 14.9 8.9 

10/18/2012 12:32 31.3 27.4 4.2 

1/28/2013 10:15 25.0 19.6 7.5 

10/22/2013 11:17 39.0 32.4 2.7 

7/28/2011 16:11 53.5 36.5 0.0 

10/25/2011 9:28 52.6 35.2 3.2 

2/2/2012 12:43 4.5 2.6 19.2 

GV-30 
4/20/2012 11:00 43.0 25.0 6.6 

GV-30 
7/12/2012 9:18 35.4 22.2 7.3 

10/18/2012 13:23 12.4 8.8 13.7 

1/28/2013 11:53 48.1 31.6 3.9 

10/22/2013 10:48 49.0 35.5 3.5 

7/28/2011 15:46 13.1 7.5 14.6 

10/25/2011 9:46 12.6 7.9 16.8 

2/2/2012 12:13 7.7 4.8 18.4 

GV-31 
4/20/2012 09:08 10.0 5.3 19.2 

GV-31 
7/12/2012 88:59 3.9 2.6 18.7 

10/18/2012 13:07 2.2 2.5 20.0 

1/28/2013 11:59 4.7 3.6 18.5 

10/22/2013 11:57 5.4 4.6 18.2 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Gcosyntcc'^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Clock) (%) (%) (%) 

7/28/2011 16:57 0.2 0.0 19.2 

10/25/2011 9:54 0.1 3.2 18.4 

2/2/2012 11:22 3.2 2.6 19.0 

GV-32 
4/20/2012 09:12 0.1 0.3 21.5 

GV-32 
7/12/2012 8:53 0.2 1.5 18.6 

10/18/2012 13:05 0.0 0.5 20.6 

1/28/2013 12:01 8.7 5.3 17.3 

10/22/2013 11:52 0.0 0.2 21.5 

7/28/2011 16:38 33.3 17.4 5.3 

10/25/2011 10:14 41.7 26.3 6.7 

2/2/2012 11:43 18.4 15.1 13.6 

GV-33 
4/20/2012 10:10 4.3 2.3 21.0 

GV-33 
7/12/2012 8:37 25.8 13.1 11.3 

10/18/2012 12:34 3.2 2.2 19.8 

1/28/2013 10:16 12.9 6.8 16.2 

10/22/2013 11:15 19.7 13.5 14.5 

7/28/2011 16:09 33.6 18.7 6.1 

10/25/2011 9:35 33.7 21.4 9.5 

2/2/2012 11:52 10.1 4.2 17.1 

GV-34 
4/20/2012 10:58 2.6 1.1 21.0 

GV-34 
7/12/2012 9:11 27.9 15.5 11.1 

10/18/2012 13:18 2.3 1.7 20.0 

1/28/2013 11:55 30.1 17.2 10.8 

10/22/2013 10:46 16.6 11.8 14.5 

7/28/2011 16:35 43.4 20.0 2.8 

10/25/2011 10:18 49.9 24.8 5.8 

2/2/2012 11:34 11.5 6.3 16.6 

GV-35 
4/20/2012 10:05 10.1 3.3 19.6 

GV-35 
7/12/2012 8:38 55.0 22.9 6.5 

10/18/2012 12:29 21.5 12.1 13.7 

1/28/2013 10:12 10.9 5.6 16.6 

10/22/2013 11:22 10.1 5.6 18.4 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GcOSyntCC*^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Ciock) (%) {%) (%) 
7/28/2011 15:57 44.8 27.2 0.0 

10/25/2011 10:20 10.3 6.3 17.7 

2/2/2012 11:11 2.1 1.9 20.0 

GV-36 
4/20/2012 09:57 5.4 3.1 20.3 

GV-36 
7/12/2012 8:32 28.8 16.1 9.4 

10/18/2012 12:25 9.2 6.1 17.3 

1/28/2013 10:10 6.2 4.8 17.3 

10/22/2013 11:28 8.4 5.6 18.6 

7/28/2011 17:02 0.3 0.0 19.8 

10/25/2011 9:19 0.5 0.8 20.6 

2/2/2012 12:36 0.0 0.0 20.8 

GV-37 
4/20/2012 08:57 0.6 0.5 21.4 

GV-37 
7/12/2012 9:21 0.4 0.1 20.5 

10/18/2012 13:35 0.2 0.2 21.2 

1/28/2013 12:10 0.3 0.2 20.8 

10/22/2013 10:25 0.1 0.4 21.2 

7/28/2011 14:16 48.2 32.9 0.0 

10/25/2011 10:43 52.0 34.5 3.0 

2/2/2012 10:56 40.5 30.9 5.8 

GV-38 
4/20/2012 10:17 28.1 10.6 14.3 

GV-38 
7/12/2012 8:12 39.2 26.7 3.8 

10/18/2012 12:38 18.7 15.9 12.2 

1/28/2013 10:22 33.7 27.4 5.3 

10/22/2013 11:12 36.5 30.5 5.0 

7/28/2011 15:10 28.3 16.7 5.7 

10/25/2011 9:05 23.4 14.0 13.3 

2/2/2012 10:29 2.5 1.3 20.6 

GV-39 
4/20/2012 08:45 28.0 15.6 14.0 

GV-39 
7/12/2012 7:54 10.9 6.3 16.4 

10/18/2012 7:53 8.0 5.9 18.1 

1/28/2013 12:15 11.8 6.9 16.3 

10/22/2013 10:14 11.0 7.2 17.5 
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Table 3-8 
Landfill Dual Phase Gas Probes and Gas Vent Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois GcOSyntCC^ 

consultants 

Carbon 

Monitoring Time Methane Dioxide Oxygen 

Points Date (Clock) (%) (%) (%) 

GV-40 

7/28/2011 15:13 45.4 0.8 1.1 

GV-40 

10/25/2011 9:03 15.4 10.2 15.6 

GV-40 

2/2/2012 10:26 10.3 4.5 17.9 

GV-40 
4/20/2012 08:40 6.6 4.5 19.9 

GV-40 
7/12/2012 7:48 13.6 9.1 15.4 

GV-40 

10/18/2012 7:50 4.6 3.3 19.9 

GV-40 

1/28/2013 12:19 7.3 4.7 18.6 

GV-40 

10/22/2013 10:09 2.0 1.7 20.7 

GV-41 

7/28/2011 15:15 19.3 14.7 6.9 

GV-41 

10/25/2011 8:59 13.7 8.8 16.1 

GV-41 

2/2/2012 10:20 11.4 6.8 17.0 

GV-41 
4/20/2012 08:35 12.1 6.7 19.0 

GV-41 
7/12/2012 7:42 7.1 6.5 15.5 

GV-41 

10/18/2012 7:45 1.5 1.3 20.8 

GV-41 

1/28/2013 12:23 1.8 1.8 19.9 

GV-41 

10/22/2013 10:31 2.5 2.3 20.3 

Checked by: SJM 
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Table 3-9A 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvldere, Illinois Geosyntec'^ 

consultants 

Monitoring 
Points Date 

Time 
(Clock) 

Barometric 
Pressure 

(Inches Hg) 
Vacuum 

Inches HjO 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

(%) 

GP26 1/18/2007 10:40 30.1 0.00 <0.1 <0.1 0.7 22.3 

4/27/2007 15:40 29.7 -1.00 94 4.7 2.1 17.8 

7/26/2007 14:33 29.9 -0.05 - 38.8 51.7 2.2 

10/23/2007 14:19 30.0 0.00 - 27.0 16.6 7.4 

3/5/2008 10:34 29.5 0.01 4 0.2 NM NM 

5/8/2008 11:50 29.1 -0.11 <0.1 <0.1 <0.1 20.2 

7/30/2008 N/A 29.7 N/A N/A N/A N/A N/A 

10/16/2008 9:48 30.3 -0.01 <0.1 <0.1 <0.1 20.8 

1/29/2009 11:10 30.0 0.00 4 0.2 0.2 18.9 

4/29/2009 13:41 30.3 0.00 <0.1 <0.1 <0.1 21.1 

7/29/2009 N/A 29.8 N/A N/A N/A N/A N/A 

10/14/2009 N/A 30.2 N/A N/A N/A N/A N/A 

1/26/2010 12:20 29.9 N/A N/A N/A N/A N/A 

5/28/2010 8:01 29.9 0.00 <0.1 <0.1 <0.1 20.5 

7/21/2010 9:35 30.0 0.00 <0.1 <0.1 <0.1 20.2 

10/27/2010 8:25 29.4 0.00 ~ 36.5 26.2 2.4 

2/15/2011 9:15 30.2 0.00 <0.1 <0.1 0.2 21.0 

5/2/2011 10:22 30.2 0.00 <0.1 <0.1 <0.1 22.0 

7/28/2011 14:10 29.9 0.50 <0.1 <0.1 <0.1 20.5 

10/25/2011 N/A 30.0 N/A N/A N/A N/A N/A 

2/2/2012 9:23 29.4 0.00 <0.1 <0.1 <0.1 21.7 

4/20/2012 10:12 29.8 .5 2 0.1 0.2 21.5 

7/12/2012 30.1 -0.03 — 24.1 18.6 7.7 

10/18/2012 14:10 28.6 0 — 7,3 13.2 9.5 

1/28/2013 8:05 29.9 0.00 <0.1 <0.1 <0.1 20.9 

4/16/2013 7:52 30.2 -2.00 <0.1 <0.1 <0.1 21.4 

7/22/2013 N/A 29.8 N/A N/A N/A N/A N/A 

10/22/2013 8:54 30.0 0 — 32.7 26.9 2.2 

3/13/2014 9:51 30.0 0 <0.1 <0.1 0.1 22.5 
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Table 3-9A 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Beivldere, Illinois Geosyntec^ 

consultants 

Monitoring 
Points Date 

Time 
(Clock) 

Barometric 
Pressure 

(inches Hg) 
Vacuum 

inches H2O 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

(%) 

GP27 1/18/2007 10:30 30.1 0.00 ~ 69.4 23.8 1.2 

4/27/2007 15:50 29.7 -1.30 — 74.3 24.1 <0.1 

7/26/2007 15:37 29.9 0.03 44 2.2 2.0 17.8 

10/23/2007 14:12 30.0 0.01 8 0.4 1.3 17.7 

3/5/2008 10:28 29.5 0.01 - 53.7 NM NM 

5/8/2008 11:41 29.1 -0.10 - 80.1 22.5 0.8 

7/30/2008 11:10 29.7 0.00 6 0.3 <0.1 20.5 

10/16/2008 9:41 30.3 0.01 — 32.4 17.0 3.0 

1/29/2009 13:09 30.0 0.00 - 12.5 8.5 11.6 

4/29/2009 11:39 30.3 0.00 <0.1 <0.1 <0.1 21.1 

7/29/2009 9:11 29.8 0.00 28 1.4 0.9 18.8 

10/14/2009 9:30 30.2 -0.01 <0.1 <0.1 <0.1 20.7 

1/26/2010 12:15 29.9 0.00 <0.1 <0.1 0.5 20.7 

5/28/2010 7:48 29.9 0.00 <0.1 <0.1 <0.1 20.5 

7/21/2010 9:26 30.0 0.00 4 0.2 <0.1 20.2 

10/27/2010'^' 8:13 29.4 0.00 <0.1 <0.1 <0.1 22.0 

2/15/2011 9:06 30.2 0.00 <0.1 <0.1 0.2 21.0 

5/2/2011 10:15 30.2 0.00 <0.1 <0.1 <0.1 21.8 

7/28/2011 13:41 29.9 0.00 <0.1 <0.1 <0.1 20.4 

10/25/2011 12:09 30.0 -0.07 — 10.7 9.0 11.0 

2/2/2012 9:12 29.4 0.00 <0.1 <0.1 <0.1 21.7 

4/20/2012 9:35 29.8 0.00 2 0.1 0.1 21.4 

7/12/2012 30.1 0.00 6 0.3 0.0 20.4 

10/18/2012'^' 14:01 28.3 -0.03 6 0.3 <0.1 20.7 

1/28/2013 8:12 29.9 0.00 <0.1 <0.1 <0.1 20.9 

4/16/2013 7:45 30.2 0.00 <0.1 <0.1 <0.1 21.4 

7/22/2013 9:33 29.8 0.02 <0.1 <0.1 <0.1 19.1 

10/22/2013 8:13 30.0 0 <0.1 <0.1 0.1 2.9 

3/13/2014 9:31 30.0 0 2 0.1 0.1 22.5 
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Table 3-9A 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvldere, Illinois Geosyntec^ 

consultants 

Monitoring 
Points Date 

Time 
(Clock) 

Barometric 
Pressure 

(inches Hg) 
Vacuum 

inches HjC 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

(%) 

GP28 1/18/2007 9:30 30.1 0.15 — 67.5 26.7 <0.1 

4/27/2007 16:00 29.7 0.60 - 71.8 25.0 <0.1 

7/26/2007 14:57 29.9 0.40 - 64.0 57.4 0.4 

10/23/2007 14:06 30.0 0.03 ~ 64.4 30.7 0.2 

3/5/2008 10:20 29.5 -0.11 — 81.1 NM NM 

5/8/2008 11:35 29.1 0.20 ~ 72.2 32.9 0.9 

7/30/2008 10:40 29.7 0.10 - 71.2 28.1 0.3 

10/16/2008 9:34 30.3 0.02 - 73.3 26.2 0.3 

1/29/2009 13:02 30.0 0.50 ~ 72.0 27.7 0.3 

4/29/2009 11:32 30.3 0.20 ~ 74.0 26.0 0.0 

7/29/2009 10:21 29.8 0.05 ~ 72.9 26.9 0.1 

10/14/2009 9:25 30.2 0.04 - 75.6 23.5 0.6 

1/26/2010 12:07 29.9 0.03 ~ 79.4 18.4 0.8 

5/28/2010 7:41 29.9 0.80 — 75.1 24.5 0.2 

7/21/2010 9:20 30.0 0.03 ~ 75.1 24.3 0.5 

10/27/2010 8:04 29.4 -0.04 - 70.3 29.6 0.0 

2/15/2011 8:50 30.2 0.04 — 71.6 26.4 1.6 

5/2/2011 10:03 30.2 0.08 - 72.8 28.7 0.4 

7/28/2011 13:27 29.9 0.10 - 63.1 29.2 0.0 

10/25/2011 11:52 30.0 0.16 — 70.6 27.6 1.6 

2/2/2012 9:00 29.4 0.02 — 69.8 26.1 0.3 

4/20/2012 9:19 29.8 0.05 2 0.1 0.1 21.6 

7/12/2012 30.1 0.04 — 65.4 30.1 2.1 

10/18/2012 13:51 28.3 0.00 - 57.8 30.6 2.2 

1/28/2013 8:17 29.9 0.00 - 47.6 17.0 0.7 

4/16/2013 7:30 30.2 -0.20 ~ 30.4 10.7 12.0 

7/22/2013 9:20 29.8 0.10 ~ 94.7 5.2 0.0 

10/22/2013 7:45 30.0 0.05 - 68.4 30.6 0.8 

3/13/2014 9:20 30.0 0 ~ 73.5 26.4 0 
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Table 3-9A 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Geosyntec^ 

consultants 

Monitoring 
Points Date 

Time 
(Clock) 

Barometric 
Pressure 

(inches Hg) 
Vacuum 

Inches H2O 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

(%) 

GP29 1/18/2007 9:35 30.1 0.00 <0.1 <0.1 0.4 21.4 

4/27/2007 16:15 29.7 0.03 6 0.3 0.5 19.7 

7/26/2007 14:51 29.9 0.00 <0.1 <0.1 0.6 19.7 

10/23/2007 15:00 30.0 0.02 <0.1 <0.1 <0.1 19.6 

3/5/2008 10:12 29.5 0.01 <0.1 <0.1 NM NM 

5/8/2008 11:23 29.1 -0.25 <0.1 <0.1 <0.1 20.7 

7/30/2008 10:30 29.7 0.00 <0.1 <0.1 <0.1 20.7 

10/16/2008 11:05 30.3 0.00 <0.1 <0.1 <0.1 20.7 

1/29/2009 15:38 30.0 0.00 4 0.2 0.2 20.2 

4/29/2009 11:20 30.3 0.00 <0.1 <0.1 <0.1 20.8 

7/29/2009 10:15 29.8 0.00 4 0.2 12.1 11.3 

10/14/2009 9:15 30.2 0.00 <0.1 <0.1 0.2 20.7 

1/26/2010 12:01 29.9 0.00 <0.1 <0.1 0.2 20.1 

5/28/2010 7:31 29.9 0.00 <0.1 <0.1 <0.1 20.6 

7/21/2010 9:14 30.0 0.00 <0.1 <0.1 <0.1 20.5 

10/27/2010 7:57 29.4 0.00 <0.1 <0.1 0.3 21.9 

2/15/2011 8:40 30.2 0.00 <0.1 <0.1 0.2 20.8 

5/2/2011 9:57 30.2 0.00 <0.1 <0.1 <0.1 21.7 

7/28/2011 13:20 29.9 0.00 <0.1 <0.1 <0.1 20.8 

10/25/2011 11:50 30.0 0.00 2 0.1 0.1 20.8 

2/2/2012 8:50 29.4 0.00 <0.1 <0.1 <0.1 21.2 

4/20/2012 8:06 29.8 0.00 2 0.1 0.1 21.4 

7/12/2012 30.1 0.00 6 0.3 1.5 19.0 

10/18/2012 13:46 28.3 0.00 4 0.2 0.6 20.9 

1/28/2013 8:00 29.9 0.00 <0.1 <0.1 0.4 19.8 

4/16/2013 7:19 30.2 0.00 <0.1 <0.1 <0.1 21.2 

7/22/2013 9:17 29.8 0.00 2 0.1 0.1 19.7 

10/22/2013 7:37 30.0 0 <0.1 <0.1 0.2 21.8 

3/13/2014 9:10 30.0 0 <0.1 <0.1 0.1 22.8 
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Table 3-9A 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Geosyntec'^ 

consultants 

Monitoring 
Points Date 

Time 
(Clock) 

Barometric 
Pressure 

(Inches Hg) 
Vacuum 

Inches H2O 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

(%) 

GP30 1/18/2007 9:40 30.1 0.02 ~ 52.3 22.5 4.8 

4/27/2007 14:45 29.7 0.03 — 29.0 19.1 9.7 

7/26/2007 13:36 29.9 0.00 <0.1 <0.1 7.6 17.3 

10/23/2007 13:10 30.0 0.00 <0.1 <0.1 5.2 16.4 

3/5/2008 11:19 29.5 0.00 — 66.0 NM NM 

5/8/2008 12:39 29.1 0.01 — 48.6 37.0 3.8 
7/30/2008 12:20 29.7 0.00 — 10.2 3.2 19.2 

10/16/2008 10:51 30.3 0.00 - 11.0 12.0 12.5 

1/29/2009 15:46 30.0 0.00 28 1.4 0.8 20.1 

4/29/2009 13:20 30.3 0.00 22 1.1 0.6 21.1 

7/29/2009 10:08 29.8 0.00 4 0.2 15.2 7.0 

10/14/2009 10:45 30.2 0.00 88 4.4 3.3 18.9 

1/26/2010 13:10 29.9 0.00 — 30.9 15.2 15.5 

5/28/2010 8:45 29.9 0.00 6 0.3 0.2 20.4 

7/21/2010 10:25 30.0 0.00 16 0.8 4.5 16.5 

10/27/2010 9:10 29.4 0.00 <0.1 <0.1 0.3 20.9 

2/15/2010 10:05 30.2 0.00 24 1.2 0.7 20.7 

5/2/2011 12:46 30.2 0.00 18 0.9 0.4 21.5 
7/28/2011 15:04 29.9 0.00 <0.1 <0.1 <0.1 20.3 

10/25/2011 13:13 30.0 0.00 — 24.2 18.0 7.1 

2/2/2012 10:17 29.4 0.00 18 0.9 0.7 20.9 

4/20/2012 11:50 29.8 0.00 48 2.4 1.5 20.6 
7/12/2012 30.1 0.00 <0.1 <0.1 9.1 14.5 

10/18/2012 14:46 28.3 0.00 <0.1 <0.1 2.6 20.3 

1/28/2013 8:59 29.9 0.00 — 23.6 6.1 3.9 

4/16/2013 9:00 30.2 0.00 — 34.4 12.5 8.3 
7/22/2013 10:38 29.8 0.00 4 0.2 13.5 7.3 

10/22/2013 10:05 30.0 0.03 <0.1 <0.1 3.8 19.7 

3/13/2014 13:06 30.0 0 28 1.4 0.6 21.4 
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Table 3-9A 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Geosyntec^ 

consultants 

Monitoring 
Points Date 

Time 
(Clock) 

Barometric 
Pressure 

(Inches Hg) 
Vacuum 

inches HjO 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

(%) 

GP31 1/18/2007 9:45 30.1 -0.51 <0.1 <0.1 0.4 22.0 

4/27/2007 14:55 29.7 3.00 4 0.2 0.4 20.3 

7/26/2007 13:40 29.9 -0.17 <0.1 <0.1 <0.1 20.1 

10/23/2007 13:15 30.0 -0.34 <0.1 <0.1 <0.1 20.0 

3/5/2008 11:12 29.5 -0.01 <0.1 <0.1 NM NM 

5/8/2008 12:28 29.1 -1.5 <0.1 <0.1 <0.1 20.2 

7/30/2008 12:10 29.7 -0.75 <0.1 <0.1 <0.1 20.3 

10/16/2008 10:42 30.3 -0.07 <0.1 <0.1 <0.1 20.7 

1/29/2009 15:58 30.0 -0.15 <0.1 <0.1 0.2 20.7 

4/29/2009 14:15 30.3 -1.00 <0.1 <0.1 <0.1 21.2 

7/29/2009 10:01 29.8 0.10 4 0.20 <0.1 20.4 

10/14/2009 10:38 30.2 -0.35 <0.1 <0.1 <0.1 20.7 

1/26/2010 13:04 29.9 -0.35 16 0.80 1.4 20.0 

5/28/2010 8:50 29.9 0.00 <0.1 <0.1 <0.1 20.6 

7/21/2010 10:19 30.0 -0.35 4 0.20 <0.1 20.0 

10/27/2010 9:04 29.4 -0.06 <0.1 <0.1 <0.1 21.4 

2/15/2011 9:53 30.2 -0.50 <0.1 <0.1 0.2 21.0 

5/2/2011 10:57 3.2 -0.05 <0.1 <0.1 <0.1 22.0 

7/28/2011 14:51 29.9 -0.05 <0.1 <0.1 <0.1 20.4 

10/25/2011 14:10 30.0 -0.15 <0.1 <0.1 <0.1 20.6 

2/2/2012 10:05 29.4 -0.04 <0.1 <0.1 <0.1 21.4 

4/20/2012 11:37 29.8 0.50 2 0.10 0.10 21.3 

7/12/2012 30.1 0.00 <0.1 <0.1 <0.1 20.2 

10/18/2012 14:37 28.3 0.00 32 1.6 0.90 20.7 

1/28/2013 8:50 29.9 -0.10 <0.1 <0.1 <0.1 21.0 

4/16/2013 8:28 30.2 0.00 <0.1 <0.1 0.60 20.8 

7/22/2013 10:22 29.8 -0.05 6 0.30 0.00 18.9 

10/22/2013 9:52 30.0 0 <0.1 <0.1 0.1 21.4 

3/13/2014 12:50 30.0 0 64 32(2) 3.8 14.8 
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Table 3-9A 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvldere, Illinois Geosyntec*^ 

consultants 

Monitoring 
Points Date 

Time 
(ClocK) 

Barometric 
Pressure 

(Inches Hg) 
Vacuum 

Inches HjO 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

(%) 

GP32 1/18/2007 9:48 30.1 0.00 <0.1 <0.1 3.2 20.5 

4/27/2007 15:15 29.7 0.00 6 0.3 2.5 18.7 

7/26/2007 13:43 29.9 0.00 <0.1 <0.1 2.8 18.3 

10/23/2007 13:40 30.0 0.00 <0.1 <0.1 2.9 18.3 

3/5/2008 11:07 29.5 0.00 <0.1 <0.1 NM NM 

5/8/2008 12:22 29.1 0.00 10 0.5 2.2 18.7 

7/30/2008 11:55 29.7 0.00 <0.1 <0.1 0.4 20.5 

10/16/2008 10:27 30.3 0.00 <0.1 <0.1 3.0 19.0 

1/29/2009 13:54 30.0 0.00 <0.1 <0.1 <0.1 20.7 

4/29/2009 14:09 30.3 0.00 <0.1 <0.1 0.6 20.6 

7/29/2009 9:53 29.8 0.00 <0.1 <0.1 2.1 19.3 

10/14/2009 10:30 30.2 0.00 <0.1 <0.1 0.3 20.4 

1/26/2010 12:56 29.9 0.00 <0.1 <0.1 2.1 20.4 

5/28/2010 9:26 29.9 0.00 <0.1 <0.1 <0.1 20.4 

7/21/2010 10:12 30.0 0.00 <0.1 <0.1 <0.1 20.2 

10/27/2010 8:56 29.4 0.00 <0.1 <0.1 0.1 21.3 

2/15/2011 9:46 30.2 0.00 2 0.1 0.2 21.1 

5/2/2011 10:51 30.2 0.10 <0.1 <0.1 <0.1 22.1 

7/28/2011 14:45 29.9 0.00 <0.1 <0.1 <0.1 20.4 

10/25/2011 12:40 30.0 0.00 <0.1 <0.1 3.0 19.1 

2/2/2012 9:50 29.4 0.00 <0.1 <0.1 <0.1 21.6 

4/20/2012 11:30 29.8 0.00 2 0.1 0.1 21.3 

7/12/2012 30.1 0.00 6 0.3 2.3 18.6 

10/18/2012 14:33 28.3 0.00 <0.1 <0.1 <0.1 21.4 

1/28/2013 8:43 29.9 0.00 <0.1 <0.1 1.0 20.3 

4/16/2013 8:48 30.2 -0.70 <0.1 <0.1 <0.1 21.3 

7/22/2013 10:15 29.8 0.20 4 0.2 1.5 17.5 

10/22/2013 9:43 30.0 0.01 <0.1 <0.1 0.2 21.5 

3/13/2014 10:31 30.0 0 <0.1 <0.1 0.1 22.1 
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Table 3-9A 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Geosyntec'^ 

consultants 

Monitoring 
Points Date 

Time 
(Clock) 

Barometric 
Pressure 

(incties Hg) 
Vacuum 

inches H2O 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

{%) 

GP33 1/18/2007 9:53 30.1 -0.80 <0.1 <0.1 0.3 22.2 

4/27/2007 15:20 29.7 -2.30 18 0.9 0.5 19.9 

7/26/2007 13:57 29.9 -0.20 <0.1 <0.1 <0.1 19.8 

10/23/2007 13:45 30.0 -0.38 <0.1 <0.1 <0.1 19.9 

3/5/2008 10:56 29.5 -0.03 <0.1 <0.1 NM NM 

5/8/2008 12:18 29.1 -1.00 <0.1 <0.1 <0.1 20.2 

7/30/2008 11:40 29.7 -0.75 8 0.4 <0.1 20.2 

10/16/2008 10:19 30.3 -0.30 <0.1 <0.1 <0.1 20.6 

1/29/2009 13:47 30.0 -0.65 <0.1 <0.1 <0.1 19.6 

2/27/2009 10:37 30.0 <0.1 <0.1 <0.1 20.3 

4/29/2009 14:02 30.3 -1.20 <0.1 <0.1 <0.1 21.2 

7/29/2009 9:46 29.8 0.42 <0.1 <0.1 <0.1 20.4 

10/14/2009 10:12 30.2 -0.50 <0.1 <0.1 <0.1 20.7 

1/26/2010 12:50 29.9 -1.00 <0.1 <0.1 0.2 21.0 

5/28/2010 9:18 29.9 0.00 <0.1 <0.1 <0.1 20.5 

7/21/2010 10:06 30.0 -0.35 4 0.2 <0.1 20.2 

10/27/2010 8:50 29.4 -0.25 <0.1 <0.1 <0.1 21.6 

2/15/2011 9:40 30.2 -0.60 <0.1 <0.1 0.2 21.0 

5/2/2011 10:45 30.2 -0.40 <0.1 <0.1 <0.1 22.1 

7/28/2011 14:35 29.9 -1.00 <0.1 <0.1 <0.1 20.2 

10/25/2011 12:38 30.0 -0.50 <0.1 <0.1 <0.1 20.8 

2/2/2012 9:48 29.4 -0.80 <0.1 <0.1 0.1 21.6 

4/20/2012 11:19 29.8 -0.70 2 0.1 0.1 21.4 

7/12/2012 30.1 -0.23 <0.1 <0.1 0.1 20.3 

10/18/2012 14:30 28.3 -0.10 <0.1 <0.1 <0.1 21.5 

1/28/2013 8:37 29.9 -0.25 <0.1 <0.1 <0.1 21.1 

4/16/2013 8:18 30.2 -0.60 <0.1 <0.1 <0.1 21.3 

7/22/2013 10:03 29.8 -0.25 4 0.2 <0.1 19.2 

10/22/2013 9:36 30.0 -0.17 <0.1 <0.1 0.1 21.5 

3/13/2014 10:20 30.0 0 6 0.3 0.9 19.8 
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Table S-SA 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Geosyntec'^ 

consultants 

Monitoring 
Points Date 

Time 
(Clock) 

Barometric 
Pressure 

(inches Hg) 
Vacuum 

inches HjO 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

(%) 

GP34 2/15/2011 10:13 30.2 0.00 <0.1 <0.1 0.2 21.0 

5/2/2011 11:05 30.2 0.00 2 0.1 <0.1 22.0 

7/28/2011 14:58 29.9 0.00 <0.1 <0.1 <0.1 20.3 

10/25/2011 13:17 30.0 -0.10 <0.1 <0.1 <0.1 20.4 

2/12/2012 10:12 29.4 0.00 <0.1 <0.1 <0.1 21.5 

4/20/2012 11:10 29.8 0.10 2 0.1 0.3 21.2 

7/12/2012 30.1 0.00 <0.1 <0.1 0.9 19.4 

10/18/2012 14:42 28.3 0.00 <0.1 <0.1 0.2 21.2 

1/28/2013 8:55 29.9 0.00 <0.1 <0.1 <0.1 20.9 

4/16/2013 8:44 30.2 0.00 <0.1 <0.1 <0.1 21.3 

7/22/2013 10:30 29.8 0.00 4 0.2 0.1 18.9 

10/22/2013 9:58 30.0 0 <0.1 <0.1 0.2 21.4 

3/13/2014 12:45 30.0 0 <0.1 <0.1 0.2 22 

GP35 2/15/2011 10:10 30.2 0.00 <0.1 <0.1 0.2 21.0 

5/2/2011 11:07 30.2 0.00 2 0.1 <0.1 22.0 

7/28/2011 15:01 29.9 0.00 <0.1 <0.1 <0.1 20.2 

10/25/2011 13:20 30.0 0.05 <0.1 <0.1 1.5 19.1 

2/2/2012 10:14 29.4 0.00 <0.1 <0.1 <0.1 21.3 

4/20/2012 11:42 29.8 0.00 2 0.1 0.1 21.3 

7/12/2012 30.1 0.00 <0.1 <0.1 <0.1 20.4 

10/18/2012 14:44 28.3 0.00 <0.1 <0.1 0.4 21.2 

1/28/2013 8:56 29.9 0.00 <0.1 <0.1 1.4 18.7 

4/16/2013 8:47 30.2 0.00 <0.1 <0.1 0.7 19.0 

7/22/2013 10:33 29.8 0.00 4 0.2 1.6 18.0 

10/22/2013 10:01 30.0 0 <0.1 <0.1 2.9 16.6 

3/13/2014 12:57 30.0 0 <0.1 <0.1 0.2 21.6 

GP36 2/15/2011 8:57 30.2 0.00 <0.1 <0.1 0.9 20.9 

5/2/2011 10:06 30.2 0.00 <0.1 <0.1 <0.1 21.8 

7/28/2011 13:33 29.9 0.00 <0.1 <0.1 0.2 20.5 

10/25/2011 11:55 30.0 -0.03 2 0.1 3.2 19.1 

2/2/2012 9:03 29.4 0.00 <0.1 <0.1 0.1 21.4 

4/20/2012 9:25 29.8 0.00 2 0.1 0.3 21.5 

7/12/2012 30.1 0.02 8 0.4 3.2 17.6 

10/18/2012 13:48 28.3 0.00 <0.1 <0.1 1.2 20.5 

1/28/2013 8:06 29.9 0.00 <0.1 <0.1 2.6 18.9 

4/16/2013 7:38 30.2 0.00 <0.1 <0.1 1.1 15.6 

7/22/2013 9:25 29.8 0.00 <0.1 <0.1 4.8 15.4 

10/22/2013 8:04 30.0 0 <0.1 <0.1 3 20.4 

3/13/2014 9:25 30.0 0 2 0.1 0.5 22 
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Table 3-9A 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Geosyntec'^ 

consultants 

Monitoring 
Points Date 

Time 
(Ciock) 

Barometric 
Pressure 

(inches Hg) 
Vacuum 

inches HjO 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

(%) 

GP37 2/15/2011 6:55 30.2 0.00 <0.1 <0.1 1.3 20.3 

5/2/2011 10:09 30.2 0.00 <0.1 <0.1 0.2 21.8 

7/28/2011 13:37 29.9 0.00 <0.1 <0.1 0.1 20.5 

10/25/2011 11:57 30.0 0.05 <0.1 <0.1 2.8 19.0 

2/2/2012 9:06 29.4 0.00 <0.1 <0.1 0.1 21.7 

4/20/2012 9:26 29.8 0.00 2 0.1 0.3 21.4 

7/12/2012 30.1 0.02 10 0.5 3.5 17.3 

10/18/2012 13:47 28.3 0.00 16 0.8 4.2 15.9 

1/28/2013 8:05 29.9 0.00 <0.1 <0.1 2.9 18.2 

4/16/2013 7:35 30.2 0.00 <0.1 <0.1 2.1 17.1 

7/22/2013 9:22 29.8 0.00 <0.1 <0.1 <0.1 19.3 

10/22/2013 8:00 30.0 0 <0.1 <0.1 0.2 22.1 

3/13/2014 9:22 30.0 0 <0.1 <0.1 0.3 22.2 

MW-13 6/19/2000 12:33 -1.6 <0.1 <0.1 <0.1 21.8 
6/28/2000 8:37 30.0 -1.4 <0.1 <0.1 <0.1 21.5 

7/11/2000 14:20 30.0 -1.3 <0.1 <0.1 <0.1 21.2 
7/18/2000 6:46 30.1 -0.8 <0.1 <0.1 <0.1 21.3 

10/17/2000 15:40 30.2 -0.4 <0.1 <0.1 <0.1 21.5 
1/23/2001 8:36 30.2 -0.9 <0.1 <0.1 <0.1 21.7 
4/24/2001 15:48 30.2 -1.4 <0.1 <0.1 <0.1 21.2 
7/19/2001 9:42 30.0 -0.5 <0.1 <0.1 <0.1 21.8 

10/23/2001 12:47 29.5 -1.5 <0.1 <0.1 <0.1 20.7 
11/21/2001 Gas Extraction Sj I'stem Down for Repairs 
11/27/2001 11:05 29.9 1 1 0.12 1 1 - 1 1 66.4 1 1 34.0 1 1 0.3 
11/27/2001 12:40 

1/24/2002 10:15 30.0 -1.2 <0.1 <0.1 <0.1 20.4 
4/18/2002 13:05 29.8 -1.5 2 0.1 <0.1 19.8 
7/18/2002 7:23 30.0 -0.26 ~ 6.8 4.5 18.1 

10/17/2002 11:00 30.0 -0.8 <0.1 <0.1 <0.1 20.3 
1/16/2003 11:00 30.2 -0.78 <0.1 <0.1 <0.1 18.6 
4/24/2003 7:58 30.0 -0.8 <0.1 <0.1 <0.1 20.5 
8/1/2003 8:57 29.9 -1.0 <0.1 <0.1 <0.1 20.0 

10/21/2003 8:40 29.9 -0.3 <0.1 <0.1 <0.1 19.7 
1/20/2004 11:26 30.4 -0.88 <0.1 <0.1 <0.1 18.1 
4/20/2004 10:50 29.9 -0.72 <0.1 <0.1 <0.1 20.7 

10/26/2004 8:17 30.1 -0.45 <0.1 <0.1 <0.1 20.2 
1/25/2005 8:20 29.9 -0.85 <0.1 <0.1 <0.1 20.0 
7/21/2005 8:47 30.0 -0.2 <0.1 <0.1 <0.1 19.8 
1/24/2006 8:30 29.7 -0.40 <0.1 <0.1 <0.1 21.1 
4/20/2006 15:30 29.9 -1.40 <0.1 <0.1 <0.1 21.1 
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Table 3-9A 
Historical Gas Probe Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Geosyntec^ 

consultants 

Monitoring 
Points Date 

Time 
(Clock) 

Barometric 
Pressure 

(inches Hg) 
Vacuum 

inches HjO 
LEL 
(%) 

Methane 
(%) 

Carbon 
Dioxide 

(%) 
Oxygen 

(%) 

7/19/2006 10:03 30.0 -0.60 <0.1 <0.1 <0.1 19.9 
MW-13 10/27/2006 10:50 29.9 -1.10 <0.1 <0.1 <0.1 20.5 

continued 1/18/2007 9:57 30.1 -0.60 <0.1 <0.1 0.4 22.1 
1/18/2007 9:57 30.1 -0.60 <0.1 <0.1 0.4 22.1 
3/5/2008 11:02 29.5 0.00 <0.1 <0.1 
5/8/2008 12:12 29.1 -0.80 <0.1 <0.1 <0.1 20.2 
7/30/2008 Inaccessible 

10/16/2008 10:15 30.3 -0.55 <0.1 <0.1 <0.1 20.7 
1/29/2009 13:42 30.0 -0.70 - 42.6 42.2 5.0 
2/27/2009 10:42 30.0 -2.00 <0.1 <0.1 <0.1 20.5 
4/29/2009 14:00 30.3 0.05 <0.1 <0.1 <0.1 19.5 
7/29/2009 9:40 29.8 -0,55 <0.1 <0.1 <0.1 20.3 

10/14/2009 10:10 30.2 -0.58 - 8.6 7.0 17.6 
1/26/2010 12:46 29.9 -1.00 <0.1 <0.1 0.2 20.9 
5/28/2010 9:16 29.9 0.05 - 69.2 26.1 1.0 
7/21/2010 10:02 30.0 -0.45 <0.1 <0.1 <0.1 20.1 

10/27/2010 8:47 29.4 -0.40 - 15.7 9.7 13.8 
2/15/2011 9:36 30.2 -0.50 <0.1 <0.1 0.2 21.0 
5/2/2011 10:43 30.2 -0.60 <0.1 <0.1 <0.1 22.0 
7/28/2011 14:39 29.9 -0.50 <0.1 <0.1 <0.1 20.4 

10/25/2011 12:32 30.0 -0.25 <0.1 <0.1 <0.1 20.8 
2/2/2012 9:46 29.4 -0.80 <0.1 <0.1 0.1 21.5 
4/20/2012 11:16 29.8 0.05 2 0.1 0.1 21.4 
7/12/2012 30.1 -0.16 <0.1 <0.1 <0.1 20.0 

10/18/2012 14:23 28.3 -0.07 <0.1 <0.1 <0.1 20.0 
1/28/2013 8:35 29.9 -0.20 <0.1 <0.1 <0.1 21.1 
4/16/2013 8:15 30.2 -0.50 <0.1 <0.1 <0.1 21.2 
7/22/2013 10:01 29.8 -0.15 22 1.1 0.1 19.1 

10/22/2013 9:33 30.0 -0.06 <0.1 <0.1 0.1 21.5 
3/13/2014 10:44 30.0 -0.05 ~ 68.9'" 31 0.0 

Red values indicate exceedance of 50% of Methane Lower Explosive Limit (LEL) of 5% methane. 
Checked by: OB 
NOTES: (1) Reading may be biased low because of a broken sample port valve. 

(2) The blower was not functioning properly and is being replaced in April 2014. 
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Table 3-9B 
Historical Gas Probe Monitoring Data 

Borrow Pit 
MIG/DeWane Landfill Superfund Site 

Boone County, Belvldere, Illinois 

Geosyntec'^ 
consultants 

GP-10 GP-11 GP-12 GP-13 CM? 1 GM5 MW.14 
DATE TIME Vacuum Memane Vacuum Methane Vacuum Methane Vacuum Me^ane Vacuum Methane Vacuum Methane Vacuum Methane 

COMMENTS 
(days) (inches HjO) (%) (inches HjO) (%) (inches HjO) (%) (inches HjO) (%) (inches HjO) (%) (inches HjO) (%) (inches HjO) (%) 

5/13/1999 Pre-Startup -0.01 1.0 0.15 <0.1 0.1 73.5 0.0 56.3 -0.03 57.4 -0.03 46.2 -0.04 63.8 
5/13/1999 0.1 -0.12 0.8 - - -3.0 18.1 - - - - - - - - Blower on at 1500 hours 
5/15/1999 1.9 0.00 0.7 0.00 <0.1 -2.0 <0.1 -2.0 8.2 -0.80 2.7 -0.59 1.3 -1.5 5.1 
5/16/1999 2.9 0.00 0.6 0.10 <0.1 -2.0 <0.1 -2.0 5.8 -1.0 2.0 -0.40 <0.1 -1.0 <0.1 
5/17/1999 3.9 -0.20 0.3 -0.10 <0.1 -4.0 <0.1 -2.5 <0.1 -1.5 <0.1 -0.55 <0.1 _ _ 
5/18/1999 4.9 -0.20 <0.1 0.00 <0.1 S <0.1 -3.0 <0.1 -2.5 <0.1 -1.5 <0.1 -2.0 <0.1 
5/19/1999 6.0 0.03 0.2 0.00 <0.1 -3.0 <0.1 -1.5 <0.1 -1.5 <0.1 -1.0 <0.1 -2.0 <0.1 
5/20/1999 6.7 0.00 0.1 0.03 <0.1 -3.0 <0.1 -1.5 <0.1 -1.5 <0.1 -0.72 <0.1 -1.5 <0.1 
5/21/1999 7.7 0.00 <0.1 -0.10 <0.1 -3.0 <0.1 -2.0 <0.1 -1.5 <0.1 -0.60 <0.1 -1.5 <0.1 
5/24/1999 10.9 0.00 <0.1 0.00 <0.1 -3.0 <0.1 -2.0 <0.1 -1.5 <0.1 -0.55 <0.1 -1.5 <0.1 
5/26/1999 12.7 -2.0 <0.1 0.00 <0.1 -2.8 <0.1 -2.0 <0.1 -1.5 <0.1 -0.70 <0.1 -1.5 <0.1 
5/27/1999 14.0 -0.58 <0.1 0.03 <0.1 -3.0 <0.1 -2.0 <0.1 -1.5 <0.1 -0.68 <0.1 -1.5 <0.1 
6/1/1999 18.7 -0.46 <0.1 -0.14 <0.1 -3.0 <0.1 -2.0 <0.1 -0.94 <0.1 -0.58 <0.1 -1.5 <0.1 
6/3/1999 20.7 -2.9 <0.1 0.08 <0.1 -2.5 <0.1 -1.9 <0.1 -1.2 <0.1 -0.66 <0.1 -1.4 <0.1 
6/7/1999 24.7 -1.2 <0.1 -0.18 <0.1 -2.5 <0.1 -1.8 <0.1 -1.0 0.4 -0.80 <0.1 -1.5 <0.1 
6/9/1999 26.7 -1.5 <0.1 0.00 <0.1 -0.42 <0.1 -0.30 <0.1 -0.16 <0.1 -0.06 <0.1 -0.24 <0.1 Blower Off 
6/11/1999 28.7 0.66 <0.1 0.10 <0.1 -2.0 <0.1 -1.5 <0.1 -1.0 <0.1 -0.64 <0.1 -1.2 <0.1 Smaller Replacement Generator 
6/16/1999 34.0 -0.10 0.4 -0.06 <0.1 -2.6 <0.1 -2.0 <0.1 -1.2 <0.1 -0.68 <0.1 -1.4 <0.1 Permanent Power S^ice Hook-up 
6/21/1999 37.9 0.00 <0.1 0.00 <0.1 -2.4 <0.1 -1.8 <0.1 -1.1 <0.1 -0.68 <0.1 -1.3 <0.1 
6/25/1999 40.7 0.00 6.1 0.00 <0.1 -2.6 <0.1 -2.0 <0.1 -1.4 <0.1 -0.72 <0.1 -1.4 <0.1 
7/2/1999 47,7 -1.3 <0.1 0.00 <0.1 -2.6 <0.1 -2.0 <0.1 -1.3 <0.1 -0.70 <0.1 -1.4 <0.1 
7/6/1999 51.9 -2.3 <0.1 0.00 <0.1 -2.4 <0.1 -1.8 <0.1 -1.2 <0.1 -0.48 <0.1 -1.3 <0.1 
7/9/1999 53.9 -1.5 <0.1 0.00 <0.1 -2.5 <0.1 -1.8 <0.1 -0.82 <0.1 -0.48 <0.1 -1.3 <0.1 

7/12/1999 56.7 -1.5 <0.1 0.00 <0.1 -2.7 <0.1 -1.9 <0.1 -0.91 <0.1 -0.56 <0.1 -1.1 <0.1 
7/19/1999 63.9 -0.6 <0.1 0.00 <0.1 -2.9 <0.1 -0.6 <0.1 -1.0 <0.1 -0.56 <0.1 -1.4 <0.1 
7/27/1999 71.9 -1.1 <0.1 0.00 <0.1 -2.8 <0.1 -1.9 <0.1 -1.0 <0.1 -0.45 <0.1 -1.2 <0.1 
8/3/1999 78.6 -1.2 <0.1 0.00 <0.1 -2.8 <0.1 -1.9 <0.1 -1.00 <0.1 -0.58 <0.1 -1.5 <0.1 

8/10/1999 93.9 0.0 <0.1 0.00 <0.1 -2.7 <0.1 -1.8 <0.1 -1.00 <0.1 -0.60 <0.1 -1.1 <0.1 
8/17/1999 100.7 0.0 

o
 

V
 0.00 <0.1 -2.6 

o
 

V
 -1.8 

o
 

V
 -1.00 <0.1 -0.55 <0.1 -1.1 <0.1 

8/25/1999 108.7 0.0 <0.1 0.00 <0.1 -2.7 <0.1 -2.0 <0.1 -1.10 <0.1 -0.60 <0.1 -1.2 <0.1 
9/1/1999 115.7 0.0 <0.1 0.00 <0.1 -2.6 <0.1 -2.0 <0.1 -1.00 <0.1 -0.56 <0.1 -1.1 <0.1 
9/7/1999 121.9 0.0 <0.1 0.00 

o
 

V
 -2.3 <0.1 -1.5 <0.1 -1.00 <0.1 -0.50 <0.1 -1.0 <0.1 

9/14/1999 128.7 0.0 <0.1 0.00 <0.1 -2.3 <0.1 -1.7 <0.1 -1.10 <0.1 -0.50 <0.1 -0.9 <0.1 
9/22/1999 136.9 0.0 <0.1 0.00 <0.1 -1.8 <0.1 -1.3 <0.1 -0.80 <0.1 -0.45 <0.1 -0.7 <0.1 
10/5/1999 149.7 0.0 <0.1 0.00 <0.1 -1.7 <0.1 -1.2 <0.1 -1.20 <0.1 -0.70 <0.1 -0.7 <0.1 

10/19/1999 163.9 0.0 <0.1 0.00 <0.1 -1.5 <0.1 -1.0 <0.1 -1.00 <0.1 -0.54 <0.1 -0.7 <0.1 
10/29/1999 173.7 0.0 <0.1 0.00 <0.1 -1.6 <0.1 -1.1 <0.1 -1.00 <0.1 -0.56 <0.1 -0.7 <0.1 
11/18/1999 193.9 0.0 <0.1 0.00 <0.1 -1.1 <0.1 -0.8 <0.1 -0.38 <0.1 -0.22 <0.1 -0.4 <0.1 
12/8/1999 214.0 -0.2 <0.1 -0.10 <0.1 -1.6 <0.1 -1.2 <0.1 -1.00 <0.1 -0.60 <0.1 -0.4 <0.1 
1/11/2000 248.8 -1.2 <0.1 -0.20 <0.1 -2.0 <0.1 -1.8 <0.1 -1.50 <0.1 -1.10 <0.1 -1.2 <0.1 
1/24/2000 261.6 -0.06 <0.1 0.00 <0.1 -1.2 <0.1 -0.6 <0.1 -0.24 <0.1 -0.18 <0.1 -0.4 <0.1 
1/24/2000 261.7 0.00 <0.1 0.00 <0.1 0.0 <0.1 -0.04 <0.1 0.00 <0.1 0.00 <0.1 -0.14 <0.1 Gas Extraction Wells Tumed Off 
1/25/2000 262.7 -0.06 <0.1 0.00 <0.1 -0.06 <0.1 -0.10 <0.1 0.00 <0.1 0.00 <0.1 -0.09 <0.1 
1/27/2000 264.6 -0.40 <0.1 0.00 <0.1 -0.14 <0.1 -0.10 <0.1 -0.01 <0.1 0.00 <0.1 -0.12 <0.1 
1/29/2000 266.6 0.10 <0.1 0.01 <0.1 -0.02 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 -0.08 <0.1 
1/31/2000 268.6 0.28 <0.1 0.06 <0.1 0.09 <0.1 0.10 <0.1 0.18 <0.1 0.08 <0.1 0.02 <0.1 
2/3/2000 271.5 0.10 <0.1 -0.04 <0.1 -0.08 <0.1 -0.10 <0.1 -0.05 <0.1 0.00 <0.1 -0.16 <0.1 

2/10/2000 278.7 0.30 <0.1 0.00 <0.1 -0.10 <0.1 -0.14 <0.1 0.00 <0.1 0.00 <0.1 0.14 <0.1 
2/15/2000 283.7 0.98 <0.1 0.10 <0.1 0.10 <0.1 0.08 <0.1 0.20 <0.1 0.14 <0.1 -0.02 <0.1 
2/23/2000 291.7 0.20 <0.1 0.00 <0.1 -0.78 <0.1 -0.76 <0.1 -0.48 <0.1 -0.24 <0.1 -1.00 <0.1 
3/20/2000 319.6 -0.41 <0.1 0.00 <0.1 -0.31 <0.1 -0.30 <0.1 -0.18 <0.1 -0.08 <0.1 -0.35 <0.1 
4/21/2000 351.6 0.25 <0.1 0.00 <0.1 -0.40 <0.1 -0.40 <0.1 -0.25 <0.1 -0.10 <0.1 -0.45 <0.1 
5/1/2000 361.3 0.00 <0.1 0.00 <0.1 -0.02 <0.1 0.06 <0.1 0.10 <0.1 0.10 <0.1 -0.02 <0.1 

5/16/2000 376.8 0.00 <0.1 0.00 <0.1 -0.16 <0.1 -0.15 <0.1 -0.10 <0.1 -0.02 <0.1 -0.20 <0.1 
6/15/2000 406.8 0.00 7.1 0.02 <0.1 -0.08 <0.1 -0.06 <0.1 0.04 <0.1 -0.10 <0.1 -0.10 <0.1 
6/19/2000 410.3 0.00 3.9 _ _ _ _ _ _ - - _ _ _ _ EW01 Tumed On. 
6/28/2000 419.3 0.03 5.1 0.00 <0.1 -0.16 <0.1 -0.10 <0.1 0.00 <0.1 0.00 <0.1 -0.20 <0.1 
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-5p:7r GP-11 

Table 3-9B 
Historical Gas Probe Monitoring Data 

Borrow Pit 
MIG/DeWane Landfill Superfund Site 

Boone County, Beividere, Illinois 

Geosyntec^ 
consultants 

-5p:iy TSPrtr imT' 
DATE TIME 

(days) 
Vacuum 

(inches H,0) 
Memane 

(%) 
Vacuum 

(inches H^O) 
Methane 

(%) 
Vacuum 

(inches HjO) 
Methane 

{*) 
Vacuum 

(inches HjO) 
Methane 

(*) 
Vacuum 

(inches H^) 
Methane 

(*) 
Vacuum 

(Inches H^) 
Methane 

(%) 
Vacuum 

(Inches W) 
Methane 

{%> 

COMMENTS 

7/5/2000 426.3 0.00 13.7 0.00 <0.1 
7/11/2000 432.8 0.00 9.3 0.00 <0.1 
7/18/2000 439.3 -0.60 0.3 0.08 <0.1 -0.18 <0.1 -0.14 <0.1 -0.15 <0.1 -0.06 <0.1 -0.12 <0.1 
7/26/2000 447,3 -0.38 <0.1 
8/2/2000 454.3 -0.26 <0.1 

8/10/2000 462.3 -0.72 <0.1 
8/17/2000 469.5 0.02 <0.1 0.06 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 O.OQ <0.1 -0.02 <0.1 EW01 Turned Off. 
8/24/2000 476-3 -0.28 <0-1 
8/29/2000 481.7 -0.14 
9/7/2000 490.3 0.00 <0-1 
9/12/2000 495.5 -0.08 <0.1 -0.04 <0.1 -0.20 <0.1 -0.14 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 

10/17/2000 530-6 -0-04 <0-1 0-00 <0-1 0-00 <0.1 •0.08 <0.1 0.00 <0.1 -0.02 -0.06 <0.1 
11/15/2000 559.3 -0.30 <0-1 0.00 <0.1 0.00 <01 -0.02 <0.1 0.00 <0.1 OOP <0-1 -006 
12/14/2000 588.6 -0.40 <0.1 0.00 <0.1 -0.08 <0.1 -0.12 <0.1 -0.10 <0-1 -0.06 <0.1 •0.16 <0-1 
1/23/2001 629-0 0-00 <0-1 0-00 <0-1 -0-14 <0.1 -0.12 <0.1 -0.08 <0.1 -0.04 <0.1 -0.14 <0.1 
2/16/2001 653.3 0.00 <0.1 0.00 <0.1 -0.60 <0.1 -0.60 <0.1 -0.40 <0.1 -C.20 <0-1 -100 
3/15/2001 680.2 0.10 <0.1 0.04 <0.1 0.20 -0-18 -0-10 <0.1 -0.04 <0.1 -0.20 <0-1 

720-3 0-00 0-00 <0.1 -0-14 <0.1 -0.16 <0.1 -0.06 <0.1 0.00 <0.1 -0.14 <0.1 
5/25/2001 750.5 -0.20 <0.1 0.00 <0.1 -0.20 <0.1 -0.20 <0.1 -0.14 <0,1 -0.08 <0,1 -0.20 <0.1 
6/20/2001 777.2 0.00 <0.1 0.00 <0.1 -0.12 <0.1 -0.12 <0.1 -0.15 <0.1 -0.07 <0.1 -0.16 <0.1 
6/28/2001 785.5 Power to apwer Discovered Off 
6/29/2001 786.0 0.00 <0.1 0-00 <0-1 •0.05 <0.1 0.01 <0.1 0.00 <0.1 0.05 <0.1 0.00 <0.1 
7/2/2001 789.2 0.00 <0.1 0.06 <0.1 0.10 <0.1 0.14 <0.1 0.14 <0.1 0-10 008 Power 10 Blower Restored 
7/19/2001 807.0 -0.25 <0.1 0.00 -0.20 <0.1 -0.15 <0.1 -0.10 <0.1 0-00 <0-1 -0-10 <0.1 
8/16/2001 835-0 0-00 <0-1 0.00 <0.1 -0-22 <0.1 -0.20 <0.1 -0.19 <0.1 -0.10 <0.1 -0.20 <0.1 
9/25/2001 875.3 0.88 3.9 0.02 <0.1 0.08 <0.1 0.02 <0.1 0.08 <0.1 0.08 •006 
9/27/2001 877.3 0.38 EW-1 Turned On 
10/2/2001 882.1 0.08 0-00 <0.1 
10/12/2001 892.3 0.00 0.2 0-00 <0-1 
10/16/2001 896.1 -0.10 0-6 0-00 <0.1 
10/23/2001 908.3 1-30 4.2 0.00 <0.1 -0.12 <0.1 -0.10 <0.1 -0.08 <0.1 -0.06 <0.1 -0.18 <0-1 
10/31/2001 916.1 0.10 0-00 <0-1 
11/8/2001 924.1 0.00 <0.1 0.00 <0.1 

11/14/2001 930.2 0.00 -0-15 -0-12 -008 <0.1 -0.02 <0.1 -0.12 <0.1 
11/21/2001 937.3 0.00 <0 0-00 <0-1 0-10 <0.1 0.10 <0.1 0.10 <0.1 0.06 <0.1 0.06 <0.1 
11/27/2001 943.3 -0.06 <0 0.00 <0.1 -0.32 <0 -0.28 •O.20 -0.10 <0 -0-20 <0 
12/18/2001 964,1 0.00 <0 0-00 <0-1 0-08 <0 0.08 <0 0.06 <0 0.04 <0 0.06 <0 Blower Down for Repairs 

1/8/2002 
1/24/2002 
2/14/2002 
3/14/2002 
4/18/2002 
5/15/2002 
6/18/2002 
7/18/2002 
8/15/2002 
9/10/2002 

982.1 
998.1 

1019.1 
1047.1 
1082.3 
1109-1 
1143.1 

1173.1 

1201.1 
1227.3 

0.02 
-0-70 
0.00 
0-00 
0.00 
0.00 
0.00 
OOP 
0.00 
010 

<0 
<0 
<0 

-fO 
<0 
<0 
<0 
<0 
<0.1 

<0.1 

0.02 
0-00 
0.00 

_0^ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

<0.1 
<0-1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

0.12 
-0-36 
-0.16 
0-08 
0.10 
-0.20 
-0.18 
-0.06 
-0.10 
•0.08 

<0 
<0 
<0 
<0 
<0 

_50 
<0 
<0. 
<0.1 
<0.1 

0.06 
-0.25 
-0.12 
0.06 
0.08 
-0-10 
-0.12 
-0.06 
•0.12 
-0.10 

<0 
<0 
<0 

_^0 
<0 

_S0 
<0 

<0.1 
<0.1 

0.06 
-0-20 
-0.06 
0.12 
0.12 
OOP 
-0.06 
•<306 
•0.10 
•0-04 

<0 
<0 
<0 
<0 
<0 
<0 
<0 

<0.1 

0.04 
-0.07 
0.00 
0.12 
0.16 
0-00 
0.00 
OOP 
0.00 
0-00 

<0 
<0 
<0 
<0 
<0 
<0 

<0,1 

004 
-0.21 
•0-20 
0.00 
0.00 
-0.20 
-0.10 
-0-04 
-0.08 
-0-10 

<0 

<0 
<0 
<0 
<0 

<0.1 

Blower Up and Running 
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Table 3-9B 
Historical Gas Probe Monitoring Data 

Borrow Pit 
MIG/DeWane Landfill Superfund Site 

Boone County, Belvldere, Illinois 

Geosyntec'^ 
consultants 

GPliO GMi GM2 GM3 GMA GP-15 MW.14 
DATE TIME Vacuum Methane Vacuum Methane Vacuum Methane Vacuum Methane Vacuum Methane Vacuum Methane Vacuum Methane 

C0MMEt4TS 
(days) (inches HjO) (%) (inches HjO) (%) (inches HjO) (%) (Inches HjO) (%) (inches HjO) (%) (inches HjO) (%) (inches HjO) (%) 

10/17/2002 1264.1 -0.02 <0.1 0.00 <0.1 -0.10 <0.1 -0.08 <0.1 -0.04 <0.1 -0.04 <0.1 -0.10 <0.1 
11/19/2002 1297.1 -0.12 <0.1 0.00 <0.1 -0.18 <0.1 -0.06 <0.1 <0.08 <0.1 -0.04 <0.1 -0.16 <0.1 
12/11/2002 1319.1 -0.08 <0.1 0.00 <0.1 -0.02 <0.1 -0.10 <0.1 -0.08 <0.1 -0.02 <0.1 -0.10 <0.1 
1/16/2003 1345.1 0.00 <0.1 0.00 <0.1 0.01 <0.1 -0.01 <0.1 0.00 <0.1 0.03 <0.1 -0.04 <0.1 
4/24/2003 1443.1 -0.1 <0.1 0.00 <0.1 -0.08 <0.1 -0.10 <0.1 0.00 <0.1 0.00 <0.1 -0.10 <0.1 
7/22/2003 1532.1 -0.66 <0.1 0.00 <0.1 -0.16 <0.1 -0.18 <0.1 -0.15 <0.1 -0.08 <0.1 ^).08 <0.1 Power to Blower Discovered Off 
7/24/2003 1534.1 - _ _ _ _ _ _ _ _ _ _ Power to Biower Restored 

10/21/2003 1623.1 0.00 <0.1 0.00 <0.1 -0.20 <0.1 -0.14 <0.1 •O.10 <0.1 0.00 <0.1 ^).06 <0.1 
1/20/2004 1683.1 -0.50 <0.1 0.00 <0.1 -0.15 <0.1 -0.20 <0.1 -0.12 <0.1 -0.06 <0.1 .0.14 <0.1 
4/20/2004 1774.1 0.10 <0.1 0.04 <0.1 -0.04 <0.1 0.10 <0.1 0.22 <0.1 0.12 <0.1 0.04 <0.1 
7/27/2004 1872.1 -0.08 <0.1 0.00 <0.1 -0.10 <0.1 -0.08 <0.1 0.00 <0.1 0.00 <0.1 4).08 <0.1 
10/26/2004 1963.1 -0.58 <0.1 0.00 <0.1 -0.30 <0.1 -0.15 <0.1 -0.08 <0.1 -0.04 <0.1 0.18 <0.1 
1/25/2005 2054.1 -0.03 <0.1 0.00 <0.1 0.14 <0.1 0.08 <0.1 0.10 <0.1 0.10 <0.1 -Q.03 <0.1 
4/13/2005 2131.1 -0.32 <0.1 0.00 <0.1 -0.30 <0.1 -0.18 <0.1 -0.16 <0.1 -0.12 <0.1 •0.20 <0.1 
7/21/2005 2330.1 -0.06 <0.1 0.00 <0.1 -0.21 <0.1 -0.25 <0.1 -0.20 <0.1 -0.08 <0.1 •O.20 <0.1 

10/20/2005 2421.1 -0.10 <0.1 0.00 <0.1 -0.02 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 
11/3/2005 2435.1 •0.14 <0.1 0.00 <0.1 -0.10 <0.1 -0.04 <0.1 0.00 <0.1 0.00 <0.1 4D.06 <0.1 

11/17/2005 2449.1 -0.10 <0.1 0.00 <0.1 -0.20 <0.1 -0.14 <0.1 0.00 <0.1 -0.08 <0.1 4).06 <0.1 
12/8/2005 2470.1 -0.10 <0.1 0.00 <0.1 0.26 <0.1 0.18 <0.1 0.20 <0.1 _ _ -O.OA <0.1 
1/24/2006 2517.1 0.10 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.02 <0.1 0.00 <0.1 -0.40 <0.1 
4/20/2006 2603.3 0.06 <0.1 0.06 <0.1 -0.06 <0.1 -0.06 <0.1 0.14 <0.1 0.10 <0.1 -0.08 <0.1 
7/19/2006 2692.2 -0.14 <0.1 0.00 <0.1 -0.08 <0.1 -0.04 <0.1 0.00 <0.1 0.00 <0.1 -0.08 <0.1 

10/27/2006 2792.2 0.21 <0.1 0.02 <0.1 0.00 <0.1 -0.01 <0.1 0.04 <0.1 0.00 <0.1 -0.10 <0.1 
1/18/2007 2874.2 0.08 <0.1 0.00 <0.1 0.06 <0.1 0.08 <0.1 0.06 <0.1 0.04 <0.1 0.00 <0.1 
4/26/2007 2972.2 0.44 <0.2 1.00 <0.2 -0.19 <0.2 -0.07 <0.2 0.07 <0.1 •0.14 <0.1 4).13 <0.1 
7/26/2007 3063.2 0.00 <0.1 0.03 <0.1 0.17 <0.1 0.15 <0.1 0.07 <0.1 0.18 <0.1 0.00 <0.1 
3/5/2008 3286.2 s <0.1 s <0.1 s <0.1 s <0.1 S <0.1 s <0.1 s <0.1 

4/11/2008 3323.2 0.07 NA 0.00 NA 0.02 NA -0.12 NA 0.09 NA 0.05 NA NA NA Pressure readlnqs onlv 
5/8/2008 3361.2 0.00 <0.1 0.00 <0.1 -0.13 <0.1 -0.02 <0.1 0.03 <0.1 0.05 <0.1 0.00 <0.1 
7/30/2008 3444.2 0.04 <0.1 0.03 <0.1 -0.03 <0.1 0.04 <0.1 0.07 <0.1 0.03 <0.1 0.07 <0.1 

10/16/2008 3522.2 -0.03 <0.1 0.01 <0.1 -0.08 <0.1 -0.04 <0.1 -0.01 <0.1 0.01 <0.1 0.02 <0.1 
1/29/2009 3628.2 0.1 0.2 0.01 0.2 0.02 0.2 NM NM 0.20 0.2 0.03 0.2 -0.07 <0.1 Ambient Mettiane Level = 0.2% 
2/27/2009 3657.2 NM NM NM NM NM NM NM NM NM NM NM NM -0.40 <0.1 
4/29/2009 3718.2 -0.02 <0.1 0.03 <0.1 -0.2 <0.1 -0.04 <0.1 0.02 <0.1 0.04 <0.1 -1.00 <0.1 
7/29/2009 3809.2 -0.01 0.2 0.00 0.2 -0.20 0.2 -0.14 0.2 -0.15 0.2 -0.04 0.2 -0.08 0.2 Ambient Mettiane Level = 0.2% 

10/14/2009 3886.2 0 <0.1 0.00 <0.1 0.10 <0.1 0.07 <0.1 0.08 <0.1 0.08 <0.1 0.11 <0.1 
1/26/2010 3990.2 0.05 <0.1 0.04 <0.1 -0.19 <0.1 -0.17 <0.1 0.08 <0.1 •0.07 <0.1 -0.22 <0.1 
5/28/2010 4112.2 0.4 0.2 0.01 0.1 0.07 0.2 0.05 0.2 0.05 0.2 0.04 0.2 0.06 0.2 Ambient Methane Level = 0.2% 
7/21/2010 4166.2 -0.05 <0.1 0.00 <0.1 -0.15 <0.1 -0.15 <0.1 -0.10 <0.1 0.00 <0.1 4).10 <0.1 

10/27/2010 4264.2 0.04 <0.1 0.03 <0.1 -0.10 <0.1 -0.60 <0.1 -0.02 <0.1 0.02 <0.1 0.00 <0.1 
2/15/2011 4375.2 0.02 <0.1 0.00 <0.1 0.03 <0.1 0.02 <0.1 0.04 <0.1 0.02 <0.1 0.02 <0.1 
5/2/2011 4451.2 0.00 <0.1 0.00 <0.1 0.04 <0.1 0.05 0.1 0.00 0.1 -0.02 0.1 0.00 <0.1 
7/28/2011 4538.2 0.00 <0.1 0.00 <0.1 0.15 <0.1 0.10 <0.1 0.15 <0.1 0.00 <0.1 0.05 <0.1 

10/25/2011 4627.2 0.07 <0.1 0.03 <0.1 0.21 <0.1 0.20 <0.1 0.22 <0.1 0.10 <0.1 0.12 <0.1 
2/2/2012 4727.2 0.00 <0.1 -0.14 <0.1 -0.08 <0.1 -0.04 <0.1 0.00 <0.1 0.02 <0.1 4).06 <0.1 

4/20/2012 4805.2 -0.05 0.1 -0.05 0.1 -0.25 0.1 -0.25 0.1 0.15 0.1 0.05 0.1 0.15 0.1 Ambient Methane Level = 0.1% 
7/12/2012 4888.2 0.00 <0.1 0.00 <0.1 0.05 <0.1 0.03 <0.1 0.04 <0.1 0.02 <0.1 0.04 <0.1 

10/18/2012 4986.2 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 
1/28/2013 5088.2 -0.15 <0.1 0.00 3.1 -0.13 <0.1 -0.10 <0.1 -0.10 <0.1 -0.05 <0.1 4).13 <0.1 
4/16/2013 5166.2 0.00 <0.1 0.03 <0.1 -0.20 <0.1 -0.20 <0.1 -0.20 <0.1 -0.50 <0.1 -0.12 <0.1 
7/22/2013 5263.2 0 <0.1 0.00 <0.1 -0.10 <0.1 -0.10 <0.1 -0.10 0.2 0.00 <0.1 0.00 <0.1 Ambient Methane Level = 0% 

10/22/2013 5355.2 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 
3/13/2014 5497.2 0.00 0.2 0.00 0.2 0.00 0.2 0.00 0.2 0.00 0.2 0.00 0.2 0.00 0.2 

Checked by; OB 
NM - Not Measured 
S = Pressure gage short-circuited and readings were not representative. 
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Table 3-9C 

Historical Gas Probe Monitoring Data 
Wycllffe Estates Sulxlivlsion 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec^ 
consultants 

DATE TIME 
(days) 

GP-20 

Vacuum 
(inches H^O) 

Methane 
(%) 

GP-21 

Vacuum 
(inches HjO) 

Methane 
(%) 

GP-22 

Vacuum 
(inches H?0) 

Methane 
(%) 

GP-23 

Vacuum 
(inches H^O) 

Methane 
(%) 

GP-24 

Vacuum 
(inches H2O) 

Methane 
(%) 

GP-25 

Vacuum 
(Inches H^O) 

Methane 
(%) 

COMMENTS 

5/13/1999 Pre-Startup 0.06 77.2 -0.05 47.6 0.00 53.7 -0.03 36.5 -0.05 10.8 -0.09 <0.1 
5/13/1999 0.9 -0.80 <0.1 -0.70 0.9 -0.30 48.4 -0.36 36.1 -0.30 1.0 -0.10 <0.1 
5/14/1999 1.9 -0.68 <0.1 -0.64 0.4 -0.21 50.3 -0.30 35.3 -0.28 <0.1 0.00 <0.1 
5/15/1999 2.9 -0.70 <0.1 -0.60 <0.1 -0.22 46.3 -0.30 24.1 -0.26 <0.1 -0.10 <0.1 
5/16/1999 3.9 -1.5 <0.1 -1.2 <0.1 -0.90 47.6 -0.60 20.6 -0.50 <0.1 -0,50 <0,1 
5/17/1999 4.9 -1.5 <0.1 -1,5 0.7 -0.75 48.9 -0.60 22.4 -0.50 <0.1 -0.20 <0,1 
5/18/1999 6.0 -1.0 <0.1 -0.95 0.5 -0.38 47.2 -0.41 19.5 -0.40 <0.1 0.04 <0.1 
5/19/1999 6.7 -0.96 <0.1 -0.96 0.2 •0.44 48.9 -0.44 17.4 -0.38 <0.1 0.00 <0.1 
5/20/1999 7.7 -0.90 <0.1 -0.92 <0.1 -0.46 51.3 -0.41 10.8 -0.36 <0.1 -0.10 <0.1 
5/21/1999 10.9 -0.84 <0.1 -0 88 <0.1 -0.50 49.2 -0.40 4.9 -0.36 <0.1 -0.18 <0.1 
5/24/1999 12.8 -0.82 <0.1 -0.72 <0.1 -0.38 36.4 -0.40 5.9 -0.28 <0.1 0.00 <0.1 
5/26/1999 14.0 -0.76 <0,1 -0.78 <0.1 -0.24 24.1 -0.34 3.9 -0.27 <0.1 0.00 <0.1 
5/27/1999 18.7 -0.70 <0.1 -0.72 <0.1 -0.24 22.7 -0.28 0.3 -0.22 <0.1 0.00 <0.1 
6/1/1999 20.7 -1.1 <0.1 <0.1 -0,81 30.1 -0.56 <0.1 -0.41 <0.1 -0.36 <0.1 
6/3/1999 24.7 -0.11 <0,1 -0,10 <0.1 -0.14 31,7 -0.08 <0.1 -0.04 <0.1 -0.10 <0.1 
6/7/1999 26.7 -0.60 <0.1 -0.55 <0.1 -0.28 25.7 0.08 <0.1 -0.19 <0.1 -0.02 <0.1 
6/9/1999 26,9 -0.74 <0,1 -0.72 <0.1 -0.24 21.7 -0,34 <0.1 -0.24 <0,1 0.00 <0.1 Blower Off 
6/11/1999 28.9 -0.70 <0.1 -0.66 <0.1 -0.48 30.3 -0.30 <0.1 -0.24 <0.1 -0.14 <0.1 Smaller Replacement Generator 
6/16/1999 34.0 -0.85 <0.1 -0.92 <0.1 -0.50 32.1 -0.50 <0.1 -0.30 <0-1 0.11 <0.1 Permanent Power Service Hook-up 
6/21/1999 37.9 -0.87 <0.1 -0.74 <0.1 -0.18 23.7 -0.36 <0,1 0.00 <0.1 GP-23 covered viath soil 
6/25/1999 40.7 -0.72 <0.1 -0,94 <0.1 -0,54 31.9 -0.48 <0.1 -0.46 <0.1 -0.20 <0.1 
7/2/1999 47,7 -0.90 <0.1 -0.82 <0.1 -0.62 3.3 -0,50 <0.1 -0.46 <0.1 -0.40 <0.1 
7/6/1999 51.9 -0.68 <0.1 -0.66 <0.1 -0.30 10.2 -0.34 <0.1 -0.24 <0.1 0.00 <0.1 
7/9/1999 53,9 -1.3 <0.1 -1.1 <0.1 -0.85 14.6 -0.48 <0.1 -0.40 <0.1 -0.60 <0.1 

7/12/1999 56.7 -0,74 <0.1 -0.66 <0.1 -0.20 <0,1 -0.30 <0.1 -0,10 <0.1 0.00 <0,1 
7/19/1999 63.9 -0,78 <0.1 -0,72 <0.1 -0.26 8,3 -0.32 <0.1 -0,26 <0.1 0.00 <0.1 
7/27/1999 71.9 -0.80 <0.1 -0.78 <0,1 -0.24 -0.34 <0.1 -0.10 <0.1 0.00 <0.1 
8/3/1999 78.6 -0,88 <0.1 -0,80 <0.1 -0.40 8.6 -0.40 <0.1 -0.28 <0.1 -0.10 <0.1 

8/10/1999 93.9 -0,81 <0.1 -0,78 <0.1 -0.42 14.0 -0.38 <0.1 -0.22 <0.1 -0.14 <0.1 
8/17/1999 100.7 -078 <0.1 -0-67 <0.1 -0.38 11.7 -0.30 <0.1 -0.21 <0.1 -0.08 <0.1 
8/25/1999 108,7 -0.80 <0.1 -0.70 <0.1 -0,54 11.9 -0.32 <0.1 0.00 <0.1 0.00 <0.1 
9/1/1999 115.7 -0.70 <0.1 -0.60 <0.1 -0.40 11.4 -0.30 <0.1 -0.20 <0.1 -0.10 <0.1 
9/7/1999 121.9 -0.52 <0.1 -0.52 <0.1 -0,20 0.3 -0.25 <0.1 -0.18 <0.1 0.00 <0.1 
9/14/1999 128,7 -0.70 <0.1 -0 46 <0.1 -0 32 6.3 -0.30 <0.1 -0.28 <0.1 -0.16 <0.1 
9/22/1999 136.9 •0.50 <0.1 -0.46 <0.1 -0,12 5.4 -0.20 <0.1 -0.15 <0.1 0.00 <0.1 
10/5/1999 149.7 -0.38 <0.1 -0.38 <0.1 -0.22 1.8 -0.16 <0.1 -0.16 <0.1 0.00 <0.1 
10/19/1999 163.9 -0.38 <0.1 -0.32 <0.1 -0,28 <0.1 -0.18 <0,1 0.00 <0.1 0.00 <0.1 
10/29/1999 173.7 -0.49 <0.1 -0.42 <0.1 -0,54 <0.1 -0.28 <0.1 0.12 <0.1 -0.05 <0.1 
11/18/1999 193.9 -0.24 <0.1 -0.18 <0.1 -0.05 0.4 0.04 <0.1 0.00 <0.1 0.00 <0.1 
12/8/1999 214.0 -0,40 <0.1 -0.36 <0.1 -0.36 <0.1 0.14 <0.1 0.00 <0.1 0.00 <0.1 
1/11/2000 248.8 -0.80 <0,1 -0,70 <0.1 -1.30 <0.1 -0.43 <0.1 -0.30 <0.1 -0.50 <0.1 
1/24/2000 261.6 •0.32 <0,1 -0 20 <0.1 -0.12 <0.1 -0.15 <0.1 -0.08 <0.1 -0,35 <0.1 
1/24/2000 261.7 0.00 <0,1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 Gas Extraction Welts Turned Off 
1/25/2000 262.7 -0.04 <0,1 0.00 <0.1 0.00 0.7 -0.06 <0.1 0.00 <0.1 0.00 <0.1 
1/26/2000 263.4 -0.09 0.4 
1/27/2000 264.6 -0.14 <0,1 -0.08 <0.1 -0.20 <0.1 -0,06 <0.1 0,00 <0.1 -0.10 <0.1 
1/29/2000 266.6 0.00 <0.1 0,00 <0.1 0.06 <0.1 0.00 <0.1 0.00 <0,1 0.04 <0.1 
1/31/2000 268.6 0.10 <0.1 0,06 <0.1 0.16 <0.1 0.04 <0.1 0.00 <0.1 0.10 <0.1 
2/3/2000 271.5 0.00 <0.1 0,00 <0.1 0.00 <0,1 0.00 <0.1 0.00 <0.1 0.00 <0.1 

2/10/2000 278.7 0.08 <0.1 0.00 <0.1 0.14 42 0.14 <0.1 0.04 <0.1 0.14 <0.1 Gas probe development prior to readtnos 
2/11/2000 279,7 -0.02 <0.1 
2/15/2000 283,7 0.26 <0.1 0.18 <0.1 0.18 <0.1 0.12 <0.1 0.20 <0.1 0.50 <0.1 
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Table 3-9C 
Historical Gas Probe Monitoring Data 

Wycliffe Estates Sulxilvlslon 
MIG/DeWane Landfill Superfund Site 

Boone County. Belvldere, Illinois 

Geosyntec*^ 
consultants 

GP-20 GP-21 GP-22 GP-23 GP-24 GP-25 
DATE TIME Vacuum Methane Vacuum Methane Vacuum Methane Vacuum Methane Vacuum Methane Vacuum Methane 

COMMENTS 
(days) (inches HjO) (%) (inches H^O) (%) (Inches HjO) (%) (inches HjO) (%) (inches HjO) (%) (inches HjO) (%) 

2/18/2000 286.7 - - .. 0.05 <0.1 - .. ~ - -
2/23/2000 291,7 -0.14 <0.1 -0.18 <0.1 -0.08 <0.1 0.00 <0.1 -0.02 <0.1 0.00 <0.1 
2/29/2000 296.7 - - - 0.42 0.7 
3/8/2000 305.4 - - 0.22 <0.1 _ - - - _ -

3/14/2000 311.3 - - - -0,03 <0.1 .. - - - .. 
3/16/2000 313.6 - - - - 0.10 <0.1 - - - - - -
3/20/2000 319.6 -0.10 <0.1 -0.15 <0.1 -0.21 <0,1 -0,10 <0.1 -0.05 <0.1 -0.15 <0.1 
3/24/2000 321.4 - - - - 0.38 0.3 ~ - - ~ 
3/27/2000 324.4 _ .. 0.06 <0.1 _ _ _ — _ _ 
3/30/2000 327.4 - _ _ _ -0.10 <0.1 - _ _ _ 
4/4/2000 332.4 - - -0.20 <0.1 .. - _ - -
4/6/2000 334.4 .. .. -0.54 <0.1 — - _ 

4/11/2000 339.4 - - .. - 0.11 <0.1 .. - - - - -
4/13/2000 341.6 _ _ _ 0.11 <0.1 .. _ _ „ „ _ 
4/18/2000 346.4 - - - _ 0.00 <0.1 _ - _ _ _ -
4/21/2000 351.6 -0.15 <0.1 -0.05 <0.1 -0.18 <0.1 -0.15 <0.1 -0.10 <0.1 -0.10 <0.1 
5/1/2000 361.3 0.00 <0.1 -0.02 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 -0.08 <0.1 

5/16/2000 376.8 .. - _ - _ - _ _ _ _ 
6/15/2000 406.8 - ~ - - ~ - ~ - ~ - - ~ 
6/19/2000 410.3 -0.08 <0.1 ~ - _ -0.15 <0.1 _ - _ - EW01 Turned On 
6/28/2000 419.3 0.00 <0.1 0.00 <0.1 0.02 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 

7/5/2000 426.3 0.00 <0.1 - -0.02 <0.1 _ _ -
7/11/2000 432.8 0.00 <0.1 - - - - 0.00 <0.1 - - - -
7/18/2000 439.3 -0.06 <0.1 -0.06 <0.1 0.00 0.7 -0.08 <0.1 0.00 <0.1 -0.04 <0.1 
7/26/2000 447.3 - - - -0.22 <0.1 - - -
8/2/2000 454 3 - _ _ - 0.06 1.5 _ _ _ - _ 
8/3/2000 455.3 - .. - -0.10 <0.1 - - - -
8/17/2000 469.5 .. - .. _ EW01 Turned Off 
10/17/2000 530.6 0.00 <0.1 0.00 <0.1 0.14 <0.1 0.16 <0.1 0.14 <0.1 0.10 <0.1 

1/23/2001 629.0 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 
4/24/2001 720.3 0.14 <0.1 -0.04 <0.1 0.14 <0.1 0.06 <0.1 0.00 <0.1 0.00 <0.1 
6/28/2001 785.5 - - - - _ _ - Power to Blower Discovered Off 
7/2/2001 789.2 .. _ _ _ _ _ _ Power to Blower Restored 

7/19/2001 807.0 -0.20 <0.1 -0.10 <0.1 -0.20 <0.1 -0.10 <0.1 -0.05 <0.1 -0.20 <0.1 
9/28/2001 878.8 -0.06 <0.1 -0.08 <0.1 -0.08 <0.1 0.00 <0.1 _ -0.08 <0.1 GP-24 Buried w/Construction Activities 
10/23/2001 908.3 0.06 <0.1 0.00 <0.1 0.20 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 EW01 Turned On 9/27/01 
1/24/2002 998.1 -0.28 <0.1 -0.12 <0.1 -0.26 <0.1 -0.18 <0.1 -0.08 <0.1 0.0 <0.1 Blower Down 12/18/01 - 01/08/02 
4/18/2002 1082.3 0.10 <0.1 0.17 <0.1 0.28 <0.1 0.10 <0.1 0.10 <0.1 0.32 <0.1 
7/18/2002 1173.1 0.06 <0.1 -0.06 <0.1 0.00 <0.1 0.08 <0.1 0.00 <0.1 0.00 <0.1 

10/17/2002 1264.1 -0.08 <0.1 0.02 <0.1 0.14 <0.1 -0.06 <0.1 0.02 <0.1 0.00 <0.1 

1/16/2003 1345.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.14 <0.1 0.00 <0.1 0.02 <0.1 
4/24/2003 1443.1 0.02 <0.1 -0.01 <0.1 0.00 <0.1 0.00 <0.1 -0.01 <0.1 0.08 <0.1 
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Table 3-9C 
Historical Gas Probe Monitoring Data 

Wycllffe Estates Sulxiivision 
MIG/DeWane Landfill Superfund Site 

Boone County, Belvidere, Illinois 

Geosyntec'^ 
consultants 

DATE TIME 
(days) 

GP-20 GP-21 GP-22 GP-23 GP-24 GP-25 
COMMENTS DATE TIME 

(days) 
Vacuum 

(inches HjO) 
Methane 

(%) 
Vacuum 

(inches HjO) 
Methane 

(%) 
Vacuum 

(inches HjO) 
Methane 

(%) 
Vacuum 

(inches H^O) 
Methane 

(%) 
Vacuum 

(inches HjO) 
Methane 

(%) 
Vacuum 

(inches HjO) 
Methane 

(%) 
COMMENTS 

7/22/2003 1532.1 .0.15 <0.1 -0.10 <0.1 0.10 <0.1 -0.10 <0.1 -0.06 <0.1 -0.20 <0.1 Povwrto Blower Discovered Off 
7/24/2003 1534.1 - .. _ - - - - _ - - - - Power to Blower Restored 

10/21/2003 1623,1 .0.10 <0.1 -0.12 <0.1 -0.30 <0.1 -0.08 <0.1 -0.08 <0.1 -0.26 <0.1 
1/20/2004 1683.1 .0.10 <0.1 -0.10 <0.1 -0.06 <0.1 -0.04 <0.1 -0.04 <0.1 -0.05 <0.1 
4/20/2004 1774.1 014 <0.1 0 10 <0.1 0.16 <0.1 0.06 <0.1 0.04 <0.1 0.22 <0.1 
7/27/2004 1872.1 .0.02 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.16 <0.1 0.00 <0.1 

10/26/2004 1963.1 0.00 <0.1 0.00 <0.1 -0.14 <0.1 0.00 <0.1 0.00 <0.1 -0.10 <0.1 
1/25/2005 2054.1 0.00 <0.1 0.18 <0.1 0.17 <0.1 0.02 <0.1 0.12 <0.1 0.20 <0.1 
4/13/2005 2131.1 .0.10 <0.1 -0.15 <0.1 -0.28 <0.1 -0.10 <0.1 -0.08 <0.1 -0.28 <0.1 
7/21/2005 2330.1 .0.30 <0.1 -0,41 <0.1 -0.25 <0.1 -0.21 <0.1 -0.18 <0.1 -0.34 <0.1 
10/20/2005 2421.1 0.00 <0.1 0.14 <0.1 0.02 <0.1 0.00 <0.1 0.10 <0.1 0.04 <0.1 
1/24/2006 2517.1 0.02 <0.1 0.00 <0.1 0.00 <0.1 0.04 <0.1 0.02 <0 1 0.10 <0.1 
4/20/2006 2603.3 0.02 <0.1 0.06 <0.1 0.12 <0.1 0.02 <0.1 0.04 <0.1 0.18 <0.1 
7/19/2006 2692.2 .0.10 <0.1 0.04 <0.1 -0.06 <0.1 -0.08 <0.1 -0.04 <0.1 -0.02 <0.1 

10/27/2006 2792.2 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 
1/18/2007 2874.2 0.12 <0.1 0.00 <0.1 0.00 <0.1 0.10 <0.1 0.00 <0.1 0.26 <0.1 

4/26/2007 2972.2 0.06 <0.1 0.00 <0.1 0.11 <0.2 0.01 <0.1 0,03 <0.1 0.21 <0.1 
Elevated detection limit (<0.2) due to 

background interference 

7/26/2007 3063.2 0.00 <0.1 0.07 <0.1 0.03 <0.1 -0.03 <0.1 -0.02 <0.1 0.04 <0.1 
3/5/2008 3286.2 S <0.1 NM NM S <0.1 NM NM S <0.1 NM NM 
5/8/2008 3361.2 0.03 <0.1 0.00 1.3 0.03 <0.1 0.00 <0.1 0.02 <0.1 0.13 <0.1 GP-21 zeroed after 30 seconds 
7/30/2008 3444.2 0.01 <0.1 0.05 <0.1 0.18 <0.1 0.02 <0.1 0.04 <0.1 0.15 <0.1 

10/16/2008 3522.2 0.02 <0.1 0.00 <0.1 0.04 <0.1 -0.02 <0.1 0.02 <0.1 0.02 <0.1 
1/29/2009 3628.2 0.00 0.2 NM NM NM NM -0.07 <0.1 0.01 0.2 NM NM Ambient Methane Level = 0.2% 
2/27/2009 3628.2 NM NM 0.01 <0.1 -0.25 <0.1 NM NM NM NM 0.08 <0.1 
4/29/2009 3628.2 005 <0.1 0.01 <0.1 0.15 <0.1 0.01 <0.1 0.03 <0.1 0.15 <0.1 
7/29/2009 3628.2 .0.08 0.2 -0.09 0.2 -0,17 0.2 -0.06 0.2 -0.04 0.2 -0.15 0.2 Ambient Methane Level = 0.2% 

10/14/2009 36282 0.10 <0.1 0 17 <0.1 0.04 <0.1 0.07 <0.1 0.01 <0.1 0.10 <0.1 
1-26-2010 3628,2 0.00 <0.1 0,02 <0.1 0.02 <0.1 -0.10 <0.1 0.00 <0.1 -0.13 <0.1 
5-28-2010 36282 0.00 0.2 0.03 0.2 0.00 0.2 0.00 0.2 0.00 0.2 0.05 0.2 Ambient Methane Level = 0.2% 
7-21-2010 3628,2 4)10 <0.1 -0.05 <0.1 -0.15 <0.1 -0.05 <0.1 0.00 <0.1 -0.15 <0.1 
10-27-2010 3628.2 0.00 <0.1 0.02 <0.1 -0.07 <0.1 -0.03 <0.1 0.05 <0.1 -0.05 <0.1 
2-15-2011 3628.2 0.10 <0.1 NM NM NM NM NM NM 0.03 <0.1 NM NM 
5-2-2011 3628.2 003 <0.1 0.04 0.1 0.00 <0.1 -0.02 <0.1 0.00 <0.1 0.04 0.1 
7-28-2011 3628.2 0,20 <0.1 0.00 <0.1 -0.20 <0.1 0.15 <0.1 0.15 <0.1 -0.50 <0.1 

10-25-2011 3628.2 0.20 <0.1 0.08 <0.1 0.25 <0.1 0.03 <0.1 0.03 <0.1 0.25 <0.1 
02-02-2012 36282 .0.03 <0.1 0.02 <0.1 0.00 <0.1 -0.02 <0.1 -0.02 <0.1 -0.03 <0.1 
04-20-2012 3628.2 .0.20 0.1 -0.20 0.1 0.25 0.1 0.05 0.1 0.10 0.1 0.20 0.1 Ambient Mettiane Level = 0.1% 
07-12-2012 3628.2 0.00 <0.1 0.03 <0.1 0.05 <0.1 0.00 <0.1 0.04 <0.1 0.06 <0.1 
10-18-2012 3628.2 .0.05 <0.1 -0.03 <0.1 -0.06 <0.1 0.00 <0.1 0.00 <0.1 -0.06 <0.1 
1/28/2013 3628.2 0.00 <0.1 -0.50 <0.1 0.00 <0.1 -0.30 <0.1 0.00 <0.1 0.00 <0.1 
4/16/2013 3628.2 .0.06 <0.1 -0.06 <0.1 -0.05 <0.1 -0.50 <0.1 0.00 <0.1 0.00 <0.1 
7/22/2013 3628.2 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.02 <0.1 -0.05 <0.1 
10/22/2013 3628.2 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 0.00 <0.1 

3/13/2014 3628.2 0.00 0.2 NM NM 0.00 0.2 NM NM NM NM NM NM 
Ambient Methane Level = 0.2%. GP-21 & 

GP-23 through GP-25 could not be located 
due to snow cover. 

Checked by: OB 
S = Pressure gage short-circuited and readings were not representative. 
*NM ~ Not Measured 

Table 3-9 PageSafS April 2014 



Table 3-10 

Historical Extraction Trench Gas Monitoring Data 

MIC/DeWme LandiiU Superfund Site 
Boone County, Belvldere, Illinois 

Geosyntec'^ 
consultants 

DATE TIME 
(days) 

Locadoe 

COMMENTS 
DATE TIME 

(days) 
Rl Rl -.2 RC.3 R4 C-4 Ri "-5 

COMMENTS 
DATE TIME 

(days) 
Vacuum 

(inches H7O) 
Methane 

{%) 

Vacuum 
(inches HtO) 

Methane 
(%) 

Vacuum 
(inches H,0) 

Methane 
(%) 

Vacuum 
(inches H,0) 

Methane 
(%) 

Vacuum 
(inches HjO) 

Methane 
(%) 

COMMENTS 

Gas Extraction System Start-Up 
5/I3/I999 0.1 -5.0 1.6 -4.5 -6.0 1.5 -7.0 11,6 -10 34.4 System blower started at 1500 hours with generator power. 
5/14/1999 0.9 -4.0 <0.1 -5.0 -6.0 <0.1 -6.0 3.4 -10 9.1 
5/15/1999 1.9 -4.0 <0.1 -4.5 -5.5 <0.1 -6.5 -10 7,3 
5/16/1999 2.9 -4.0 <0.1 -4.0 4.5 -6.0 <0.1 -7.0 -11 6.7 
5/17/1999 3.8 ^,0 <0.1 -5.0 10.1 -6.0 <0.1 -7.0 -I! 5,6 
5/18/1999 4.9 -5.0 <0.1 -5.0 -5.0 <0.1 -5.0 -5.0 5.5 
5/19/1999 6.0 -7.0 1.4 -5.5 -5.5 <0.1 -5.0 3.2 -4.5 6.6 
5/2U/1999 6.7 -2.0 <0.1 -7.0 5,6 -2.0 <0.1 -5.0 3.6 -4.0 2.7 
5/21/1999 7.7 -2.0 <0.1 -7.0 6,4 -2.0 <0.1 -5.0 3.6 -4.5 5.1 
5/24/1999 10.9 -2.0 <0.1 -7.0 5.6 -2.0 <0.1 -5.0 3.7 -4.5 4.6 
5/26/1999 12.7 -2.0 <0.1 -7.0 3.4 -2.0 <0.1 -5.0 -4.0 2.9 
5/27/1999 14.0 -2.0 <0.1 -7.0 5.1 -2.0 <0.1 -5.0 3.3 -4.5 4.3 

6/1/1999 18.7 -2.0 <0.1 -6.5 -2.0 <0.1 -5.0 -4.0 6,6 
6/3/1999 20.7 -2.0 <0.1 -7.0 4.4 -2.0 <0.1 -5.0 2.5 -4.5 2,8 
6/7/1999 24.7 -1.8 4.8 -6.4 36,4 -1.7 12.4 -1.2 36.6 -3.8 36.2 Measurements collected immediately following system restart. 
6/9/1999 26.7 -2.0 <0.1 -5.4 6.1 -2.0 <0.1 ^.5 4.7 -3.8 5.5 Intermittent operation 6-6 through 6-16. 

6/11/1999 28.7 -1.8 <0.1 -3.5 11,3 -1.6 <0.1 -3.8 3.5 -3.8 6.7 Smaller replacement generator. 
6/16/1999 34.0 -2.5 <0.1 -6.4 8.5 -2.6 <0.1 -4.9 4,4 -4.4 6.8 Hook-up to permanent electrical service. 
6/21/1999 37.9 -2.5 <0.1 -6.2 -2.4 <0.1 -4.5 -4.0 4.6 

6/25/1999 40.7 -2.7 <0.1 -6.4 4.8 -2.2 <0.1 -5.0 2.7 -4.4 3.7 

7/2/1999 47.7 -2.5 <0.1 -6.1 3.3 -2.5 <0.1 -4.5 -4.5 2.8 
7/6/1999 51.9 -2.4 <0.1 -6.0 3.3 -2.6 <0.1 -4.4 3.1 -4.1 2.5 

7/9/1999 53.9 -2.5 <0.1 -6.5 3.5 -2.5 <0.1 -4.7 4.3 -4.2 3,8 
7/12/1999 56.7 -2.0 0.3 -2.0 4.5 -2.0 <0.1 -2.0 5.9 -2.0 3.8 
7/19/1999 63.9 -2.3 <0.1 <0.1 -2.5 5.8 -2.6 3.5 
7/27/1999 71.9 <0.1 -2.1 9.2 -2.3 0.1 -2.3 6.0 -2.3 3,4 

8/3/1999 78.6 -2.3 0.2 -2.0 4.2 -2.0 <0.1 -2.0 -2.0 1.9 
8/10/1999 93.9 -2.2 1.0 -2.0 -2.0 <0.1 -2.0 4.4 -2.0 1.6 
8/17/1999 100.7 -2 2 0.9 -2.0 2.6 -2.0 <0.1 -2.2 -2.0 1.0 
8/25/1999 108.7 .I -> 0.7 -2.0 -2.3 <0.1 -2.2 -2 2 1.6 
9/1/1999 115.7 -2.3 1.6 -2.1 -2.3 <0.1 -2.3 -2.1 1.0 
9/7/1999 121.9 •2.2 2,6 -2.1 3.1 -2 2 0.1 6.3 1.4 

9/14/1999 128.7 1.7 -2.1 1.4 _i 2 <0.1 3,6 -2.2 0.8 
9/22/1999 136.9 -1.9 -) t -1.7 1.7 -1.9 <0.1 -2.1 -2.1 0.7 
10/5/1999 150 -2.5 5.1 -3.4 -1.5 0.1 -3.7 -2.9 2,6 

10/19/1999 164 -2.4 2.7 -3.5 4.1 -1.7 0.1 -3.5 5.1 -2.5 2.0 
10/29/1999 173.7 -2.5 4.2 -3.5 5.5 -1.5 0.2 -3.5 6.6 -3.0 2.2 
11/18/1999 193.9 -2.0 0.2 -3.0 4.8 -1.0 0.1 -4.5 4.7 -3.5 2.4 
12/8/1999 214 -2.4 0,9 -3.0 5.8 -1.4 0.1 -3.9 -3.0 2.0 
1/11/2000 248.8 -3.2 <0.1 -3.8 3.7 -2.0 <0.1 ^.6 2.0 -3.8 0.4 
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Table 3-10 

Historical Extractioii Trench Gas Monitoring Data 

MIG/DCWUK LndfiU Saperfuid Site 
Boone Count;, Belvidere, lUinoit 

Geosyntec^ 
consultants 

DATE TIME 
(days) 

Locatiea 

COMMENTS 
DATE TIME 

(days) 
R< -1 RC -2 RC-3 RC-4 RC-5 

COMMENTS 
DATE TIME 

(days) 
Vacuum 

(inches HjO) 
Methane 

(%) 
Vacuum 

(inches H,0) 
Methane 

(%) 
Vacuum 

(inches HiO) 
Methane 

(%) 
Vacuum 

(inches H,0) 
Methane 

(%) 
Vacuum 

(inches H,0) 
Methane 

(%) 

COMMENTS 

1/24/2000 261.6 -3 <0.1 -4.5 7.8 -2.5 0.2 -5.0 5.4 -3.5 2.0 

1/24/2000 261.7 -4.5 <0.1 -4.5 8.9 -2.0 0.2 -4.5 5.9 -5.0 2.0 

1/25/2000 262.7 -3.1 <0.1 -4.5 6.5 -2.0 0.2 -5.0 4.6 -3.5 1.7 

.V27/2000 324.4 -3.0 7.2 -3.8 3.8 1.8 0.3 -4.5 6.6 -3.4 3.0 

6/28/2000 419.3 0 - -4.5 6.1 -2.2 3.3 -4.8 3.2 -3.4 1.3 Water in riser at RC-1 

7/11/2000 432.8 0 .. -4.2 8.4 -1.5 <0.1 -1.3 4.2 -3.1 1.1 Water in riser at RC-1 

7/18/2000 439.3 0 .. -3.8 0.9 -1.2 <0.1 -4.1 0.9 -2.5 0.3 Water in riser at RC-1 

10/17/2000 530.6 0 - -2.5 4.6 -1.0 0.1 -3.5 4.1 -2.0 0.9 Water in riser at RC-1 

1/23/2001 628.9 -2.5 6.5 -3.5 2 2 -1.3 2.0 -4.0 5.2 -2.5 1.2 

4/24/2001 720.3 0,0 - -4.0 6.1 -1.7 0.5 -4.8 3.6 -3.2 1.8 Water in riser at RC-1 

7/19/2001 807 -1.6 1.1 -3.0 0.9 -0.8 2.7 -3.3 1.5 -2.0 <0.1 Water Pumped out of RC-1 on 7-18-01 

10/23/3001 908.3 0.0 - ^.0 10.7 -3.5 0.4 -5.0 6.8 -3.0 0.7 Water in riser at RC-1 

11/27/2001 943.3 0.0 _ 0.0 57.2 0.0 64.9 0.0 62.9 0.0 45.9 System Down for Repairs, Restarted at 12:40 

1/24/2001 998.1 0.0 -1.0 1.7 -3.0 2.7 -4.5 1.0 -2.3 0.1 

4/18/2002 1082.3 0.0 - -10.5 5.8 -3.5 6.9 -5.0 2.9 -3.5 1.7 

7/18/2002 1173.1 0.0 - -8.2 0.9 -1.8 1.3 -3.2 2.0 -1.6 <0.1 

10/17/2002 1264.1 0.0 - -8.0 2.8 -2.0 4.5 -3.8 1.7 -2.0 0.4 

1/16/2003 1345.1 -2.0 <0.1 -7.2 2.4 -2.0 3.9 -3.0 1.7 -2.0 <0.1 

4/24/2003 1443.1 -19.0 <0.1 -9.0 3.0 -2.5 5.1 -4.5 1.5 -2.0 0.3 

8/1/2003 1544.1 -6.0 2.5 -7.2 2.2 -2.5 4.5 -3.4 1.7 -3.0 <0.1 

10/21/2003 1623.1 -4.2 0.2 -6.8 0.5 -1.2 0.6 -2.4 0.5 -1.4 <0.1 

1/20/2004 1683,1 0.0 - -9.0 2.7 -2.5 3.6 ^.0 1.0 -2.7 <0.1 

4/20/2004 1774.1 0.0 .. -9.0 3.2 -2.5 5.5 -4.0 2.0 -2.0 0.5 

10/26/2004 1963.1 -5.0 0.3 -5.0 1.5 -2.0 2.7 -3.0 0.5 -2.0 <0.1 

1/25/2005 2054.1 -9.0 <0.1 -10.0 4.3 -2.5 6.2 -2.6 1.9 -2.5 0.5 

4/13/2005 2131.1 -8.0 <0.1 -8.0 3.6 -2.5 5.1 -2.5 1.1 -2.5 <0.1 

7/21/2005 2330.1 -5.0 <0.1 -7.0 1.6 -1.5 <0.1 -3.0 2.0 -2.0 <0.1 

1/24/2006 2517.1 0.0 - -7.4 3.2 -2.0 6.6 -2.5 3.0 -1.6 0.1 

4/20/2006 2603.3 -20.0 <0.1 -10.0 4.1 -4.5 4.0 -5.0 1.2 -4.0 <0.1 

7/19/2006 2692.2 -19.5 <0.1 -10.0 2.7 -2.0 4.4 -3.5 1.8 -2.0 <0.1 

10/27/2006 2792.2 -18 <0.1 -9.0 5.8 -2.5 4.5 -3.5 1.0 -2.0 <0.1 

1/18/2007 2874.2 -18 <0.1 -6.5 5.3 -2.0 6.5 -3.0 2.4 -2.0 2.0 

5/8/2008 3283 -15 <0.1 -14 6.2 -17 10,6 -21 1.0 -23 0.9 

7/30/2008 3366 -13.5 <0.1 -12 3.2 -15 4.6 0 1.5 na na 

10/16/2008 3444 -11.5 <0.1 -10 2.1 -13 2.3 -14 1.0 -15 <0.1 

1/29/2009 3549 -8.5 <0.1 -8 1.9 -11 <0.1 -13 0.7 -15 0.8 

2/27/2009 3578 -8 <0.1 -10 4.9 • 11 0.8 -14 <0.1 -17 <0.1 

4/29/2009 3639 -18 <0.1 -17 3.8 -18 2.4 -22 0.4 -25 0.7 

1/26/2010 3911 -17 <0.1 -15 <0.1 -16 <0.1 -20 <0.1 -21 <0.1 

5/28/2010 4033 0.01 22.8 0.3 55.7 0.0 27.3 0.0 25.4 0.0 15.9 

7/21/2010 4087 -12 0.2 -16 0.3 -13 0.2 _2'> 0.2 -22 0.1 
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Table 3-10 

Historical Extraction Trench Gas Monitoring Data 

MIG/DcWaoe LaodfiH Saperfand Slta 
Booaa Coaaty, Bdvidere, UUBob 

Geosyntec'^ 
consultants 

DATE TIME 
(days) 

Locatioa 

COMMENTS 
DATE TIME 

(days) 
RC-I RC-2 RC-3 R< :-4 RC-5 

COMMENTS 
DATE TIME 

(days) 
Vacuum 

{inches HjO) 
Methane 

(%) 
Vacuum 

(inches H,0) 
Methane 

(%) 
Vacuum 

(inches H,0) 
Methane 

(%) 
Vacuum 

(inches H,0) 
Methane 

(%) 
Vacuum 

(inches H?0) 
Methane 

(%) 

COMMENTS 

10/27/2010 4185 •13 <0.1 -13 <0.1 •13 <0.1 -16 <0.1 -17 <0.1 

2/15/2011 4296 -16.5 <0.1 -IS <0.1 -13 0.1 <0.1 -23 <0.1 

7/28/2011 4459 -15 <0.1 -19 <0.1 -12 <0.1 -12 <0.1 -20 <0.1 

10/25/201! 4548 -11 <0.1 -3 <0.1 -11 2.4 -14 2.1 -16 <0.1 

2/2/2012 4648 -12 <0.1 -10 <0.1 •12 0.7 -15 <0.1 -18 <0.1 

4/20/2012 4726 -14 0.1 -13 1.2 -15 1.2 -19 0.1 -20 0.2 

7/12/2012 4809 -13 <0.1 -13 2.1 •14 0.9 -17 1.2 .2 0.2 

10/18/2012 4907 .2 0.1 .2 3.1 -3 0.5 -5 0.9 -5 <0.1 

1/28/2013 5009 -4 <0.1 -4 2.7 -5 1.0 -9 0.8 -10 O.I 

4/16/2013 5087 -10 <0.1 -10 1.6 -11 0.4 -15 0.2 -16 0.2 

7/22/2013 5184 0.0 0.2 -4 4.0 -8 1.8 -10 2.1 -11 0.4 
10/22/2013 5276 -4 <0.1 5 2.9 -5 0.5 -6 0.8 -8 <0.1 

3/13/2014 
5418 NM NM NM NM 0.02 43.8 NM NM 0.02 13.4 

Could not measure concentrations at RC-I , RC-2, CM* RC-4 due to ice. 
The blower was not functioning properly and is being replaced in April 

.. -
Note: Data through 2007 obtained by Bureau Veritas, LLC (aka Clayton Group Services. Inc) 

Red values indicate exceedance of 50% of Methane Lower Explosive Limit (LEL) of 5% methane. 
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Table 3-11 
Historical Blower Gas Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec*^ 
consultants 

Date 
Time 

(days) 

Vacuum 

(inches H2O) 

Methane 

(%) 

Flow 

Rate 
(ft'/mln) 

Comments 

5/12/1999 Pre-Startup 0.0 ~ 0.0 System completed, flare lit in passive mode 

5/13/1999 0 Gas Extraction System Startup System blower started at 1500 hours with generator power 

5/13/1999 0.1 -24 21.3 n/m flare flame continues burning 

5/14/1999 0.9 -24 9.1 n/m flare flame has become extinguished 

5/15/1999 1.9 -23 8.4 n/m 

5/16/1999 2.9 -23 7.9 n/m 

5/17/1999 3.8 -23 7.1 n/m 

5/18/1999 4.9 -25 7.2 1,900 Flow measurements collected via Hot Wire Animomiter 

5/19/1999 6.0 -28 8.3 n/m 

5/20/1999 6.7 -28 6.5 n/m 

5/21/1999 7.7 -27 6.5 1,700 

5/24/1999 10.9 -28 4.7 n/m 

5/26/1999 12.7 -28 3.1 n/m 

5/27/1999 14.0 -28 3.7 n/m 

6/1/1999 18.7 -28 3.8 1,700 

6/3/1999 20.7 -28 2.7 1,400 

6/7/1999 24.7 -26 35.2 2,200 Measiunments collected immediately following system restart 

6/9/1999 26.7 -25 3.8 n/m Intermittent operation 6-6 through 6-16 

6/11/1999 28.7 -14 4.8 n/m Smaller replacement generator 

6/16/1999 34.0 -27 4.3 n/m Hook-up to permanent electrical service 

6/21/1999 37.9 -27 2.9 n/m 

6/25/1999 40.7 -27 2.5 n/m 

7/2/1999 47.7 -27 1.9 n/m 

7/6/1999 51.9 -27 1.9 n/m 

7/9/1999 53.9 -27 2.5 n/m 

7/12/1999 56.7 -31 2.4 n/m 

7/19/1999 63.9 -31 2.9 n/m 

7/27/1999 71.9 -31 3.0 n/m 
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Table 3-11 
Historical Blower Gas Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec*^ 
consultants 

Date 

Time 

(days) 

Vacuum 

(inches H2O) 

Methane 

(%) 

Flow 

Rate 
(ft'/mln) 

Comments 

8/3/1999 78.6 -31 1.8 n/m 

8/10/1999 93.9 -30 1.5 n/m 

8/17/1999 100.7 -31 1.3 n/m 

8/25/1999 108.7 -31 2.4 n/m 

9/1/1999 115.7 -31 1.7 n/m 

9/7/1999 121.9 -30 2.2 n/m 

9/14/1999 128.7 -30 1.1 n/m 

9/22/1999 136.9 -29 1.4 n/m 

10/5/1999 150 -31 3.7 n/m 

10/19/1999 164 -30 2.5 n/m 

10/29/1999 173.7 -31 2.4 n/m 

11/18/1999 193.9 -31 2.3 n/m 

12/8/1999 214 -30 2.6 n/m 

1/11/2000 248.8 -30 1.0 n/m 

1/24/2000 261.6 -31 3.9 n/m 

1/24/2000 261.7 -31 3.9 n/m 

1/25/2000 262.7 -31 3.0 n/m 

3/27/2000 324.4 -31 5.1 n/m 

6/28/2000 419.3 -31 3.4 n/m 

7/18/2000 439.3 -31 0.3 n/m 

10/17/2000 495.5 -31 2.9 n/m 

1/23/2001 629.0 -31 2.8 n/m 

4/24/2001 720.3 -31 1.2 n/m 

7/19/2001 807 -31 1.2 n/m 

10/23/2001 908.3 -31 5.6 n/m 
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Table 3-11 
Historical Blower Gas Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Beividere, Illinois 

Geosyntec*^ 
consultants 

Date 

Time 

(days) 

Vacuum 

(inches HjO) 

Methane 

(%) 

Flow 

Rate 
(ft'/min) 

Comments 

1/24/2002 998,1 -30 1.8 n/m 

4/18/2002 1082.3 -31 64.0 n/m 

7/18/2002 1173.1 -31 10.0 n/m 

10/17/2002 1264.1 -27 1.0 n/m 

1/16/2003 1345..1 -31 0.4 n/m 

4/24/2003 1443.1 -31 0.0 n/m 

8/1/2003 15441 -28 0.0 n/m 

10/21/2003 1623.1 -27 0.3 n/m 

1/20/2004 1683.1 -31 1.5 n/m 

4/20/2004 1774.1 -30 2.7 n/m 

10/26/2004 1963.1 -28 0.6 n/m 

1/25/2005 2054.1 -30 2.5 n/m 

4/13/2005 2131.1 -30 2.2 n/m 

7/21/2005 2330.1 -30 0.0 n/m 
10/20/2005 2421.1 0 n/m n/m Blower failure 

1/24/2006 2517.1 -27 3.1 n/m New Blower Installed 12-20-05 

4/20/2006 2603.3 -30 0.7 n/m 

7/19/2006 2692.2 -30 2.0 n/m 

10/27/2006 2792.2 -28 3.3 n/m 

1/18/2007 2874.2 -25 3.8 n/m 

5/8/2008 3283 -25 1.8 n/m 

7/30/2008 3366 na na na Not accessible 

10/16/2008 3444 -16 1,4 n/m 

1/29/2009 3549 -15 2.3 n/m 

2/27/2009 3578 -19 1.7 n/m 

4/29/2009 3639 -27 1.8 n/m 
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Table 3-11 
Historical Blower Gas Monitoring Data 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec' 
consultants 

Date 

Time 

(days) 

Vacuum 

(inches H^O) 

Methane 

(%) 

Flow 

Rate 
(ft'/min) 

Comments 

1/26/2010 3911 -25 0.5 n/m 

5/28/2010 4033 0.02 37.6 n/m 

7/21/2010 4087 -24 <0.1 n/m 

10/27/2010 4185 -18 0.2 n/m 

2/15/2011 4296 -25 1.1 n/m 

7/28/2011 4459 -20 <0.1 n/m 

10/25/2011 4548 -17 2.0 n/m 

2/2/2012 4648 -19 0.7 n/m 

4/20/2012 4726 0.5 0.1 n/m 

7/12/2012 4809 -11 1.1 n/m 

10/18/2012 4907 -5 0.7 n/m 

1/28/2013 5009 -11 0.5 n/m 

4/16/2013 5087 -17 0.6 n/m 

7/22/2013 5184 -11 1.1 n/m 

10/22/2013 5276 -9 0.7 n/m 

3/13/2014 5418 0.01 33.2 n/m The blower was not functioning properly and is being replaced in April 2014. 

Note: Data prior to 2007 obtained by Bureau Veritas, LLS (aka Clayton Group Services, Inc) 

Red values Indicate exceedance of 50% of Methane Lower Explosive Limit (LEL) of 5% methane. 
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FIGURES 
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Site Location 
MIG/DeWanc Landfill 

Belvidere, IL 

Basemap Source: USGS 7.5 minute 
quadrangele maps Belvidere North 
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Table C-1 
Gas Readings at Cover Borings 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois 

Geosyntec^ 
consultants 

Drilling ID Well# Date Location CH4(%) CO (%) 02(%) Notes 
CB-1 11/13/06 East Slope LF 2.4 0.1 20.8 
CB-2 11/13/06 East Slope LF 2.1 0.1 20.8 
CB-3 11/13/06 East Slope LF 0.2 0.2 20.8 
CB-4 11/13/06 South Slope LF 0.4 0.1 20.8 
CB-5 11/13/06 South Slope LF 1.1 0.1 20.8 
CB-6 11/13/06 South Slope LF 0.2 0.2 20.9 
CB-7 11/13/06 South Slope LF 3.0 0.2 20.9 
CB-8 11/13/06 South Slope LF 1.1 0.2 21.0 
CB-9 11/13/06 South Slope LF 0.5 0.1 21.0 
CB-10 11/13/06 South Slope LF 1.0 0.1 20.9 
CB-11 11/13/06 South Slope LF 2.6 0.2 20.8 
CB-12 11/13/06 East Top LF 3.0 0.2 20.8 
CB-13 11/13/06 Center Top LF 3.4 0.2 20.9 
CB-14 11/13/06 West Top LF 1.2 0.2 20.8 
CB-15 11/13/06 West Top LF 0.3 0.2 20.9 
CB-16 11/13/06 West Slope LF 0.9 0.1 20.8 
CB-17 11/13/06 West Slope LF 0.8 0.1 20.8 
CB-18 11/13/06 West Slope LF 1.0 0.1 20.8 
CB-19 11/15/06 NW Slope LF 4.5 0.1 20.8 
CB-20 11/15/06 North Slope LF 3.9 0.1 20.8 
CB-21 11/15/06 North Slope LF 4.0 0.1 20.8 
CB-22 11/15/06 North Slope LF 0.1 0.1 20.8 
CB-23 11/15/06 North Slope LF 2.1 0.3 21.1 
CB-24 11/15/06 NE Slope LF 2.0 0.1 20.8 
GB-01 11/15/06 N outside LF 2.1 0.2 20.8 No waste encountered 
GB-01A 11/15/06 N Inside LF 2.1 0.2 20.8 
GB-02 11/15/06 N outside LF 2.5 0.1 20.9 No waste encountered 
GB-02A 11/15/06 N Inside LF 2.5 0.1 20.9 
GB-03 11/15/06 N outside LF 3.1 0.1 20.8 No waste encountered 
GB-03A 11/15/06 N Inside LF 3.1 0.1 20.8 
LPB-01 LP-1 11/15/06 South Slope LF 8.0 0.2 20.6 
LPB-02 LP-2 11/14/06 North Slope LF 6.0 0.1 20.8 
LPB-03 LP-3 11/14/06 North Slope LF 5.1 0.1 20.9 
LPB-04 LP-4 11/14/06 North Slope LF 4.5 0.2 20.6 

GPB-01 GP-28 11/16/06 N outside LF 1.0 0.2 20.9 No waste encountered 
GPB-02 GP-29 11/16/06 N outside LF 4.0 0.2 21.0 No waste encountered 
GPB-03 GP-30 11/16/06 E outside LF 6.2 0.2 20.9 No waste encountered 
GPB-04 GP-31 11/16/06 S outside LF 0.1 0.1 21.1 No waste encountered 
GPB-05 GP-32 11/16/06 S outside LF 3.3 0.1 20.9 No waste encountered 
GPB-06 GP-33 11/16/06 SW outside LF 0.1 0.1 20.9 No waste encountered 
GPB-07 GP-26 12/07/06 W outside LF 0.1 0.2 21.0 No waste encountered 
GPB-08 GP-27 12/07/06 W outside LF 0.1 0.1 21.0 No waste encountered 
Notes: 
1. Methane readings were taken directly above borehole for 
2. MInlRae and Landtec GEM 500 monitoring devices were 
Definittions: 
OB: Cover Boring 
LPB: Leachate Piezometer Boring 

highest concentration, 
used to monitor air. 

GPB: Gas Probe Boring 
GB: Edge of Waste Geoprobe Boring 
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TaL J-2 
Soil Testing Summary 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvidere, Illinois Geosyntec' 

consultants 

Sample ID 
Sample 

Location 
Depth 

(ft) 
Weight 

(lbs) 
uses 

Classification %M 
% Pass 

3/4" 
% Pass 

3/8" 
Fines 

<#200(%) 
Specific 
Gravity 

Atterberg Limits 
Sample ID 

Sample 
Location 

Depth 
(ft) 

Weight 
(lbs) 

uses 
Classification %M 

% Pass 
3/4" 

% Pass 
3/8" 

Fines 
<#200(%) 

Specific 
Gravity LL PL PI 

Cap #1 Top (GP-6) 1-3 42 CL-8andy lean clay 12.8 100 99 66.8 2.72 33 16 17 
Cap #2 Top (GP-6) 1-3 39 CL-8andy lean clay 12.3 100 98 68.5 2.72 31 15 16 
Cap #3 Top (GP-6) 1-3 36 CL-8andy lean clay 11.8 96 88 58.0 2.72 29 14 15 
Cap #4 Top (CB-18) 1-3 37 CL-8andy lean clay 13.1 92 92 60.6 2.72 32 14 18 
Cap #5 Top (CB-18) 1-3 38 CL-8andy lean clay 12.6 100 97 65.7 2.72 31 14 17 

W. Borrow #1 Field 2-3 34 CL-8andy lean clay 12.2 93 92 60.5 2.73 31 14 17 
W. Borrow #2 Field 2-3 35 CL-8andy lean clay 10.9 90 90 61.6 2.73 30 13 17 
W. Borrow #3 Field 2-3 36 CL-8andy lean clay 12.5 100 100 66.5 2.73 31 15 16 
W. Borrow #4 Field 2-3 35 CL-8andy lean clay 10.3 100 96 64.4 2.73 31 13 18 
W. Borrow #5 Field 2-3 35 CL-8andy lean clay 10.5 100 98 65.4 2.73 31 14 17 

8. Borrow #1 8W corner 5-10 21 CL-8andy lean clay 17.7 100 92 67.4 2.75 31 16 15 
8. Borrow #2 8W corner 2-3 37 CL-8andy lean clay 11.5 100 98 66.6 2.75 30 14 16 
8. Borrow #3 N end (low) 2-12 19 8C - Clayey sand 14.5 100 98 37.7 2.75 22 13 9 
8. Borrow #4 N end (high) 3-12 21 CL - Sandy lean clay 13.9 96 93 58.1 2.75 27 14 13 
8. Borrow #5 8 end (high) 3-12 21 CL - Sandy lean clay 12.3 100 91 50.6 2.75 35 17 18 
8. Borrow #6 8 end (low) 2-10 20 8C - Clayey sand w/gravel 12.9 90 93 25.9 2.75 24 17 7 

-

Notes: 
1. 3 sources were collected - W. Borrow, 8. Borrow and the Cap. 
2. 8. Borrow samples #3 & #6 were composited for testing and contained both clay and sand. 
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Table C-3 
Summary of Most Recent Gas Probe Readings 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvldere, Illinois Geosyntec' 

consultants 

Barometric Carbon 

Monitoring^ Pressure Vacuum LEL Methane' Dioxide Oxygen 

Points Date (Inches Hg) (inches H2O) (%) (%) (%) (%) 

GP-10 03/13/14 - 0.00 - 0.2 -
GP-11 03/13/14 - 0.00 - 0.2 -
GP-12 03/13/14 - 0.00 _ 0.2 _ 
GP-13 03/13/14 - 0.00 - 0.2 -
GP-14 03/13/14 - 0.00 _ 0.2 . 
GP-15 03/13/14 0.00 _ 0.2 _ 
GP-20 03/13/14 0.00 _ 0.2 _ 
GP-21 03/13/14 (1) _ (1) _ 
GP-22 03/13/14 0.00 _ 0.2 . 
GP-23 03/13/14 (1) - (1) -
GP-24 03/13/14 (1) - (1) _ 
GP-25 03/13/14 (1) _ (1) _ 
GP-26 03/13/14 30.0 0.00 <0.1 <0.1 0.1 22.5 

GP-27 03/13/14 30.0 0.00 2 0.1 0.1 22.5 

GP-28 03/13/14 30.0 0.00 _ 73.5 26.4 0.0 

GP-29 03/13/14 30.0 0.00 <0.1 <0.1 0.1 22.8 

GP-30 03/13/14 30.0 0.00 28 1.4 0.6 21.4 

GP-31 03/13/14 30.0 0.00 64 3.20 3.8 14.8 

GP-32 03/13/14 30:0 0.00 <0.1 <0.1 0.1 22.1 

GP-33 03/13/14 30.0 0.00 6 0.3 0.9 19.8 

GP-34 03/13/14 30.0 0.00 <0.1 <0.1 0.2 22.0 

GP-35 03/13/14 30.0 0.00 <0.1 <0.1 0.2 21.6 

GP-36 03/13/14 30.0 0.00 2 0.1 0.5 22.0 

GP-37 03/13/14 30.0 0.00 <0.1 <0.1 0.3 22.2 

MW-13 03/13/14 30.0 -0.05 _ 68.9 31.0 0.0 

MW-14 03/13/14 0.00 0.2 

Note 1: The monitoring point could not be located due to snow cover. 
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Table C-4 
Groundwater Elevations 

MIG/DeWane Landfill Superfund Site 
Boone County, Beividere, Illinois Geosyntec' 

consultants 

Sampling 
Point 

Feature Location 

Top of 
Casing 

Elevation 

Ground 
Surface 
(MSL) 

Depth of 
Boring (ft 

below 

Depth to 
Water 
(From 

Elevation 
of Water 

(ft) 
fMSLI 

Ground 
Surface 
(MSL) 

surface) O
 g
 

Elevation 
of Water 

(ft) 

Monitoring Weii' 
MW02S Upgradient 786.84 785.06 15.5 2.2 784.64 
MW02D Upgradient 787.21 784.82 37.0 0.42 786.79 
MW03S West Site Boundary 813.51 811.32 40.0 31.83 781.68 
MW03D West Site Boundary 813.67 810.99 79.6 32.1 781.57 
MW04S Side-Gradient 788.80 776.24 10.5 5.6 783.20 
MW04D Side-Gradient 788.62 775.99 30.0 7.2 781.42 
MW05S Side-Gradient 780.29 776.96 30.7 15.1 765.19 
MW05D Side-Gradient 780.10 777.26 51.0 14.96 765.14 
MW06S Downgradient Site Boundary 781.66 779.49 35.6 14.43 767.23 
MW06D Downgradient Site Boundary 782.22 779.49 54.6 (2) (2) 
MW07S Downgradient Site Boundary 780.05 777.88 35.0 15 765.05 
MW07D Downgradient Site Boundary 779.88 778.03 55.0 17.29 762.59 
MW08S Downgradient Site Boundary 782.40 779.08 44.6 21.05 761.35 
MW08D Downgradient Site Boundary 781.20 779.03 65.0 19.65 761.55 
MW09S Kishwukee River Sentinel Well 774.20 771.60 31.0 20.28 753.92 
MW09D Kishwukee River Sentinel Well 774.29 771.74 61.0 20.25 754.04 
MW10S North of Kiswaukee River 761.69 759.35 16.7 6.52 755.17 
MW10D North of Kiswaukee River 761.64 759.29 78.0 5.38 756.26 
MW11R Kishwukee River Sentinel Well 761.23 768.33 18.9 16 745.23 
MW12S Kishwukee River Sentinel Well 761.40 758.70 14.9 8.55 752.85 
MW12D Kishwukee River Sentinel Weil 761.23 758.70 77.0 5.25 755.98 
MW13 West Site Boundary 795.70 793.30 21.8 19.76 775.94 
MW14 West Site Boundary 795.80 797.96 30.9 24 771.80 
MW15 Downgradient Site Boundary 783.12 781.00 23.2 15.18 767.94 
MW16 Downgradient Site Boundary 777.37 774.90 19.7 10.72 766.65 

Notes; 
1. Monitoring weils were used for groundwater leveis from Juiy 2013. 
2. MW06D weli cover could not be opened in July 2013. 
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Table C-5 
Leachate Piezometer Development Summary 

MIG/DeWane Landfill Superfund Site 
Boone County, Belvldere, Illinois Cj'0OSyTl.t0C ̂  

consultants 

Development Depth to Depth to Bottom Total Purged 
Well ID Date Leachate^ (ft) of Casing'(ft) Well Volume (gal) Volume (gal) 
LP-01 11/27/2006 2.50 10.10 1.24 16 
LP-02 11/27/2006 7.82 15.09 1.19 20 
LP-03 11/27/2006 5.72 10.10 0.71 22 
LP-04 11/28/2006 8.34 10.11 0.29 3.5 

Notes; 
1. Measured from top of well casing. 

Table C-5 - Leachate Piezometer Development Summary.xls Page 1 of 1 
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Table C-6 
Leachate Hydraulic Conductivity Test Summary 

MIG/DeWane Landfill Superfund Site ^ Geosyntec*^ 
consultants 

Boone County, Belvldere, llllnlos 

Well Identification Test Date Test Number 
Hydraulic 

Conductivity 
(cm/sec) 

Average 
Hydraulic 

Conductivity 
(cm/sec) 

LP-01 11/28/2006 1 1.5E-03 
1.4E-03 LP-01 11/28/2006 

2 1.2E-03 
1.4E-03 

1 5.3E-04 
LP-02 11/28/2006 2 NA 5.1E-04 

3 4.9E-04 

LP-03 11/28/2006 1 NA 
NA LP-03 11/28/2006 

2 NA 
NA 

LP-04 11728/2006 1 3.9E-03 
4.4E-03 LP-04 11728/2006 

2 4.9E-03 
4.4E-03 

Notes: 
1. NA - Hydraulic conductivity could not be accurately calculated from the field data. 

Table C-6 - Leachate Hydraulic Conductlvlty.xls Page 1 of 1 
April 2014 



APPENDIX D 

Leachate Generation Calculations 
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Page I 

Written by: _OB Date: 07/25/12 Reviewed by: _BB Date: 08/16/12 
Revised by Date Reviewed by JPS Date 10/17/12 
Client: BFINA Project: MlG/DeWane Project/Proposal No.: CHE8214 Task No.: 300/302 

Landfill 

LEACHATE CALCULATIONS 

PURPOSE 

Leachate can be generated by waste within the landfill as well as from stormwater 
infiltrating through the landfill cover. The purpose of this calculation package is: (i) to 
estimate the volume of leachate that would be collected following the enhancement of 
the cover system; and (ii) to size leachate storage tanks. 

METHOD FOR CALCULATIONS 

Geosyntec calculated the volume of leachate within the landfill by comparing two 
different contour maps using the AutoCAD Civil 3D 2011 (by Autodesk®) software 
program. The two contour maps are: (i) a leachate contour map generated with the 
Surfer® 7 (Golden Software) software program using the 2008 leachate levels obtained 
from passive gas vents and dual phase vents; and (ii) a horizontal base plane that is at 
elevation 785 ft. The elevation 785 ft was selected as a conservative base surface for 
the horizontal plane because it is the lowest point along the proposed leachate collection 
trench system. 

Following the volume calculations, Geosyntec further analyzed the leachate 
calculations by taking into account: (i) porosity of waste; (ii) area of leachate contour 
map relative to landfill footprint area; and (iii) stormwater infiltrating through the cover 
system. 

CALCULATIONS 

Several iterations of volume estimates were performed in calculating the final estimate 
of leachate volume in the landfill. First, the bulk volume between El. 785 ft and top of 
leachate is calculated. The results of volume calculations are provided in Figure 1. 
The "Net Volume" was the bulk volume between the "Base Surface" (horizontal plane 
at El. 785 ft) and "Comparison Surface" (leachate contour map), which is 
approximately 42,000 Cu. Yd (Figure 1). However, the area of the leachate contour 
map only accounts for 77 percent of the footprint area of the landfill, as shown in 
Figure 1. Over the remaining footprint area of the landfill (shaded area in Figure 1), 
the leachate elevation is expected be lower towards the toe of the landfill than the 
middle of the landfill, therefore the shaded area is estimated to contain additional 10 
percent of the calculated bulk volume (42,000 Cu. Yd.), resulting in total bulk volume 
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of 46,200 Cu Yd. The waste porosity was then taken into consideration and estimated 
to be 0.5 (Miller and Clesceri, 2002). The final volume of leachate was then calculated 
as: 

46,200 Cu. Yd. x 0.5 = 23,100 Cu. Yd. (-4,665,000 gallon) 

Based on Bonaparte et al., (2002) the amount of generated leachate decreases following 
the closure of the landfill. The reduction rates are summarized in Table 1. Although 
Bonaparte et al., (2002) indicates the data used to determine the decrease in leachate 
generated is from modern landfills with a geomembrane or composite landfill cover, 
Geosyntec considers this leachate reduction estimate a conservative approach for the 
MIG/Dewane Landfill. The MlG/DeWane Landfill has been closed and covered for 
approximately 19 years, with a thick (as much as 18 feet thick) compacted clay liner for 
the landfill cover. The existing leachate surface impoundment east of the landfill 
previously collected leachate from the landfill's leachate collection system, but is now 
essentially dry. Additionally, a significant reduction in leachate levels within the 
landfill has been observed by measuring leachate levels in 58 gas vents/wells on the 
landfill surface. An additional leachate collection system is planned for the landfill, 
which will initially generate leachate by further reducing the leachate levels within the 
landfill. It is this additional leachate generation from the planned leachate collection 
system that is expected to reduce over time. 

Table 1. Summary of Reduction in Leachate Generation Rates - Post Closure 
(Bonaparte et. al., 2002). 

Reduction 
Year in Leachate 

Generation 
1 0% 
2 30% 
3 50% 
4 70% 
5 85% 
6 93% 
7 97% 
8 99% 

A steady state amount of stormwater infiltration through the cover system was added to 
existing leachate in the landfill. Modeling of additional leachate generation due to 
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infiltration was performed using the Hydrologic Evaluation of Landfill Performance 
(HELP) model, Version 3.07, developed by the U.S. Environmental Protection Agency 
(USEPA) (Schroeder et al., 1994 a, b). 

The estimated total collected leachate volume, including the reduced leachate 
generation volumes and stormwater infiltration for the years following the closure are 
provided in Table 2. 

Table 2. Amount of Leachate Collected Following the Repair and Improvement of the 
Existing Cover System. 

Year 
Volume of Leachate 
Collected (gallons) 

Reduction in 
Leachate 

Generation 

Stormwater 
Infiltration 
(gallons)' 

Total Leachate 
Collected 
(gallons) 

IS. 1,690,000 0% 760,000 2,450,000 
^nd 1,183,000 30% 760,000 1,943,000 
^rd 845,000 50% 760,000 1,605,000 
4.1. 507,000 70% 760,000 1,267,000 
5"' 254,000 85% 760,000 1,014,000 
6"^ 117,000 93% 760,000 877,000 
7"^ 50,000 97% 760,000 810,000 
8th 19,000 99% 760,000 779,000 

Total 4,665,000 6,080,000 10,800,000 
'obtained from HELP model calculations for the existing cover system, see Technical 
Memorandum - Modified Remedy (Geosyntec, 2012). 

CONCLUSIONS 

Calculations indicate that approximately 10,800,000 gallon of leachate will have 
been collected by the end of S"' year following the enhancement of cover 
system. 
The leachate storage tank must be able to collect approximately 6,700 gallon of 
leachate per day based on the U' year's leachate volume estimate of 2,450,000 
gallon. 
The designed leachate collection system is 3,800-ft long. Approximately 30 
percent of the collection system will drain to northwest corner of the site and 

G:\CWP\CHE8214 - MIG DeWane L["\500 - Teclmical\5.'^4- 60% Design- Lcachaic Evaluiiiion\.'^.^4- I4-Re\ised Rcpon\Rc\ ivcd Leachate C'alculaiions 



Geosyntec"^ 
consultants 

Page 

Written by; _OB Date: 07/25/12 Reviewed by: _BB Date: 08/16/12 
Revised by Date Reviewed by JPS Date 10/17/12 
Client: BFINA Project: MlG/DeWane Project/Proposal No.: CHE8214 Task No.: 300/302 
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approximately 70 percent of the leachate collection system will drain to 
southeast corner of the site. Therefore, the leachate collection system shall have 
a capacity to collect approximately 2,000 gallon of leachate at the northwest 
corner of the site and approximately 4,500 gallon at the southeast corner of the 
site. 
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MIG DEWANE LANDEILL 
LandGEM Analyses 

PURPOSE 

The purpose of these calculations is to estimate the existing and potential landfill gas 
generation rates using the output from the United States Environmental Protection 
Agency (USEPA) Landfill Gas Emissions Model (LandGEM Version 3.02). For 
estimation of uncontrolled methane emissions from landfills, a theoretical first-order 
kinetic model of methane production developed by the USEPA is typically used. This 
equation is utilized in the LandGEM, and is provided below: 

QcH4 = LoR(e-'^'^-e-'^') 

where: 

QCH4 = Methane generation rate at time t, m^/yr; 

Lo = Methane generation potential, m^ CHa/Mg refuse; 

R = Average annual refuse acceptance rate during active life, Mg/yr; 

e = Base log, unitless; 

k = methane generation rate constant, yf 

c = time since landfill closure, yrs (c = 0 for active landfills); and 

t = time since the initial refuse placement, yrs. 

The average annual refuse acceptance rates during the active life of the landfill are 
required to provide the methane emission estimate. Other required values for methane 
generation estimation are Lo and k. These values must be estimated. The LQ value is 
based on the moisture and organic content of the refuse and the percentage of that waste 
mass that is considered putrescible. The k value is based on a variety of factors, 
including moisture content, pH, temperature, and other environmental factors, and 
landfill operating conditions. 

For landfill gas generation estimation, the US EPA has developed a set of emission 
factors for landfill gas constituents. These emission factors are presented in AP-42. In 
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addition to providing default emission factors for point sources of landfill gas, AP-42 
provides default values for use in determination of landfill gas generation. The AP-42 
default value for Lo is 100 m^/Mg. For landfill sites where annual precipitation is greater 
than 25 inches per year, the AP-42 default value for k is 0.04/yr. 

ASSUMED CONDITIONS 

1. The following assumptions are based on information from the Remedial 
Investigation Report (Clayton, 1997): 

a. The total landfill capacity is 3,715,200 cubic yards; and 

b. The landfill operated from 1969 to 1988 (20 years). 

2. The waste intake was evenly distributed during the 20 year period. Dividing 
3,715,200 cubic yards by 20 years yields an intake rate of 185,760 cubic yards 
per year. 

3. Using a waste density of 1400 pounds per cubic yard, the annual waste intake 
is 130,032 tons. 

4. The assumed waste composition is typical MSW. 

5. The assumed k value for the LandGEM is 0.04 per year. The assumed Lo is 
100 cubic meters per Mg. These values are the recommended values for a site 
which receives greater than 25 inches of annual precipitation. 

RESULT 

The resulting annual landfill gas generation rates for 1970 through 2109 are attached. 
For 2007, the gas generation rate is 427 scfm. 
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LandGEM 
Landfill Gas Emissions Model 

Version 3.02 

T 
I - ; 

I'.S, J'j(\'in>uuieiit:il Protection .\!iency 

May 20D5 

•i 

Summary Report 

Landfill Name or Identifier; MIG De Wane LF Boone Co IL 

Date: Wednesday, April 25, 2007 

Description/Comments: 

About LandGEM: 

First-Order Decomposition Rate Equation: 

n 

Q. CH. = ZZfc4 
J=1 J=0.1 

Wtiere, 
QCH4 = annual mettiane generation in ttie yearofttie calculation (m^/year) 
\ = 1-year time increment 
n = (year of ttie calculation) - (initial year of waste acceptance) 
j = 0.1-year time increment 
k = mettiane generation rate {year ') 
Lo = potential methane generation capacity (m^/Mg) 

10 

\ 

e'"" 

Mi = mass of waste accepted in the i"" year {Mg) 
ty = age of the j"" section of waste mass M, accepted in the i^'year 
{decimal years, e.g., 3.2 years) 

LandGEM is based on a first-order decomposition rate equation for quantifying emissions from the decomposition of landfilled waste in 
municipal solid waste (MSW) landfills. The software provides a relatively simple approach to estimating landfill gas emissions. Model defaults 
are based on empirical data from U.S. landfills. Field test data can also be used in place of model defaults when available. Further guidance on 
EPA test methods, Clean Air Act (CAA) regulations, and other guidance regarding landfill gas emissions and control technology requirements 
can be found at http://www.epa.gov/ttnatw01/landfill/landflpg.html. 

LandGEM is considered a screening tool — the better the input data, the better the estimates. Often, there are limitations with the available data 
regarding waste quantity and composition, variation in design and operating practices over time, and changes occurring over time that impact 
the emissions potential. Changes to landfill operation, such as operating under wet conditions through leachate recirculation or other liquid 
additions, will result in generating more gas at a faster rate. Defaults for estimating emissions for this type of operation are being developed to 
include in LandGEM along with defaults for convential landfills (no leachate or liquid additions) for developing emission inventories and 

^termining CAA applicability. Refer to the Web site identified above for future updates. 
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Input Review 

\NDFILL CHARACTERISTICS 
jndfill Open Year 

Landfill Closure Year (with 80-year limit) 
Actual Closure Year (without limit) 
Have Model Calculate Closure Year? 
Waste Design Capacity 

1969 
1988 
1988 
No 

2,600,640 short tons 

MODEL PARAMETERS 
Methane Generation Rate, k 
Potential Methane Generation Capacity, 

NMOC Concentration 
Methane Content 

0.040 
100 
600 
50 

year' 

m^/Mg 
ppmv as hexane 
% by volume 

GASES / POLLUTANTS SELECTED 
Gas / Pollutant #1 
Gas / Pollutant #2 
Gas/Pollutant #3 
Gas / Pollutant #4 

Total landfill gas 
Methane 
Carbon dioxide 
NMOC 

WASTE ACCEPTANCE RATES 

Year 
Waste Accepted Waste-ln-Place Year (Mg/year) (short tons/year) (Ma) (short tons) 

1969 118,211 130,032 0 0 
1970 118,211 130,032 118,211 130,032 
1971 118,211 130,032 236,422 260,064 
1972 118,211 130,032 354,633 390,096 
1973 118,211 130,032 472,844 520,128 
1974 118,211 130,032 591,055 650,160 
1975 118,211 130,032 709,265 780,192 
1976 118,211 130,032 827,476 910,224 
977 118,211 130,032 945,687 1,040,256 
J78 118,211 130,032 1,063,898 1,170,288 

1979 118,211 130,032 1,182,109 1,300,320 
1980 118,211 130,032 1,300,320 1,430,352 
1981 118,211 130,032 1,418,531 1,560,384 
1982 118,211 130,032 1,536,742 1,690,416 
1983 118,211 130,032 1,654,953 1,820,448 
1984 118,211 130,032 1,773,164 1,950,480 
1985 118,211 130,032 1,891,375 2,080,512 
1986 118,211 130,032 2,009,585 2,210,544 
1987 118,211 130,032 2,127,796 2,340,576 
1988 118,211 130,032 2,246,007 2,470,608 
1989 0 0 2,364,218 2,600,640 
1990 0 0 2,364,218 2,600,640 
1991 0 0 2,364,218 2,600,640 
1992 0 0 2,364,218 2,600,640 
1993 0 0 2,364,218 2,600,640 
1994 0 0 2,364,218 2,600,640 
1995 0 0 2,364,218 2,600,640 
1996 0 0 2,364,218 2,600,640 
1997 0 0 2,364,218 2,600,640 
1998 0 0 2,364,218 2,600,640 
1999 0 0 2,364,218 2,600,640 
2000 0 0 2,364,218 2,600,640 
2001 0 0 2,364,218 2,600,640 
2002 0 0 2,364,218 2,600,640 
2003 0 0 2,364,218 2,600,640 
2004 0 0 2,364,218 2,600,640 
2005 0 0 2,364,218 2,600,640 
2006 0 0 2,364,218 2,600,640 
2007 0 0 2,364,218 2,600,640 
^008 0 0 2,364,218 2,600,640 
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WASTE ACCEPTANCE RATES (Continued) 

'Year 
Waste Accepted Waste-ln-Place 

'Year (Mg/year) (short tons/year) (Mg) (short tons) 
J09 0 0 2,364,218 2,600,640 

2010 0 0 2,364,218 2,600,640 
2011 0 0 2,364,218 2,600,640 
2012 0 0 2,364,218 2,600,640 
2013 0 0 2,364,218 2,600,640 
2014 0 0 2,364,218 2,600,640 
2015 0 0 2,364,218 2,600,640 
2016 0 0 2,364,218 2,600,640 
2017 0 0 2,364,218 2,600,640 
2018 0 0 2,364,218 2,600,640 
2019 0 0 2,364,218 2,600,640 
2020 0 0 2,364,218 2,600,640 
2021 0 0 2,364,218 2,600,640 
2022 0 0 2,364,218 2,600,640 
2023 0 0 2,364,218 2,600,640 
2024 0 0 2,364,218 2,600,640 
2025 0 0 2,364,218 2,600,640 
2026 0 0 2,364,218 2,600,640 
2027 0 0 2,364,218 2,600,640 
2028 0 0 2,364,218 2,600,640 
2029 0 0 2,364,218 2,600,640 
2030 0 0 2,364,218 2,600,640 
2031 0 0 2,364,218 2,600,640 
2032 0 0 2,364,218 2,600,640 
2033 0 0 2,364,218 2,600,640 
2034 0 0 2,364,218 2,600,640 
2035 0 0 2,364,218 2,600,640 
2036 0 0 2,364,218 2,600,640 
2037 0 0 2,364,218 2,600,640 
''038 0 0 2,364,218 2,600,640 
39 0 0 2,364,218 2,600,640 
J40 0 0 2,364,218 2,600,640 

2041 0 0 2,364,218 2,600,640 
2042 0 0 2,364,218 2,600,640 
2043 0 0 2,364,218 2,600,640 
2044 0 0 2,364,218 2,600,640 
2045 0 0 2,364,218 2,600,640 
2046 0 0 2,364,218 2,600,640 
2047 0 0 2,364,218 2,600,640 
2048 0 0 2,364,218 2,600,640 
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Pollutant Parameters 

Gas / Pollutant Default Parameters: User-specified Pollutant Parameters: 

Compound 
Concentration 

(ppmv) Molecular Weight 
Concentration 

(ppmv) Molecular Weight 

G
as

es
 Total landfill gas •• 0.00 

G
as

es
 

Methane - ''' 16.04 

G
as

es
 

Carbon dioxide 44.01 G
as

es
 

NMOC 4,000 86.18 
1,1,1-Trichloroethane 
(methyl chloroform) -
HAP 0.48 133.41 
1,1,2,2-
Tetrachloroethane -
HAPA/OC 1.1 167.85 
1,1-Dlchloroethane 
(ethylidene dichlorlde) -
HAPA/OC 2.4 98.97 
1,1-Dlchloroethene 
(vinylldene chloride) -
HAPA/OC 0.20 96.94 
1,2-Dichloroethane 
(ethylene dichloride) -
HAP/VOC 0.41 98.96 
1,2-Dichloropropane 
(propylene dichloride) -
HAPA/OC 0.18 112.99 
2-Propanol (isopropyl 
alcohol) - VOC 50 60.11 
Acetone 7.0 58.08 

Acrylonitrlle - HAP/VOC 
6.3 53.06 

Benzene - No or 
Unknown Co-disposal -
HAPA/OC 1.9 78.11 

c: 
S 
ZJ 

Benzene - Co-disposal -
HAPA/OC 11 . 78.11 

c: 
S 
ZJ 

Bromodichloromethane -
VOC 3.1 163.83 

o Butane - VOC 5.0 58.12 
0. Carbon disulfide -

HAPA/OC 0.58 76.13 
Carbon monoxide 140 28.01 
Carbon tetrachloride -
HAPA/OC 4.0E-03 153.84 
Carbonyl sulfide -
HAP/VOC 0.49 60.07 
Chlorobenzene -
HAP/VOC 0.25 112.56 
Chlorodifluoromethane 1.3 86.47 
Chloroethane (ethyl 
chloride) - HAPA/OC 1.3 64.52 
Chloroform - HAPA/OC 0.03 119.39 
Chloromethane - VOC 1.2 5049 

Dichlorobenzene - (HAP 
for para isomer/VOC) 

0.21 147 

Dichlorodifluoromethane 
16 120.91 

Dichlorofluoromethane -
VOC 2.6 102.92 
Dichloromethane 
(methylene chloride) -
HAP 14 84.94 
Dimethyl sulfide (methyl 
sulfide) - VOC 7.8 62.13 
Ethane 890 30.07 
Ethanol - VOC 27 46.08 
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Pollutant Parameters (Continued) 

Gas / Pollutant Default Parameters: User-specified Pollutant Parameters: 

Compound 
Concentration 

ippmv) Molecular Weig tit 
Concentration 

(ppmv) Molecular Weigtit 
Ettiyl mercaptan 
(ettianettiiol) - VOC 2.3 62.13 
Ethylbenzene -
HAPA/OC 4.6 106.16 
Ettiylene dibromide -
HAPA/OC 1.0E-03 187.88 
Fluorotrichloromettiane • 
VOC 0.76 137.38 
Hexane - HAPA/OC 6.6 86.18 
Hydrogen sulfide 36 34.08 
Mercury (total) - HAP 2.9E-04 200.61 
Methyl ethyl ketone -
HAP/VOC 7.1 72.11 
Methyl isobutyl ketone -
HAPA/OC 1.9 100.16 

Methyl mercaptan - VOC 
2.5 48.11 

Pentane - VOC 3.3 72.15 
Perchloroethylene 
(tetrachloroethylene) -
HAP 3.7 165.83 
Propane - VOC 11 44.09 
t-1,2-Dichloroethene -
VOC 2.8 96.94 
Toluene - No or 
Unknown Co-disposal -
HAPA/OC 39 92.13 
Toluene - Co-disposal • 
HAPA/OC 170 92.13 

c 
iS 

o 
Q. 

Trichloroethylene 
(trichloroethene) -
HAPA/OC 2.8 131.40 
Vinyl chloride -
HAPA/OC 7.3 62.50 
Xylenes - HAPA/OC 12 106.16 

•'. 

•' ••• 'T'/ T T '•• •' • • 
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Graphs 

Megagrams Per Year 

(# dp tP dp ^ dp ^ c§^ c5^ ^ ̂  cf''^ 

Year 

-Total landfill gas -Methane -Carbon dioxide -NMOC 

Cubic Meters Per Year 

<# tp" c# c# cs'^ c<V^ ^ ̂  

Year 

-Total landnil gas -Methane -Carbon dioxide -NMOC 

User-specified Unit (units shown in legend below) 

1.000E+03 
9.000E+02 
8.000E+02 

in 7.000E+02 c 
o 6.000E+02 
•<J> 
in 5.000E+02 

E 4.000E+02 
UJ 3.000E+02 

2.000E+02 
1.000E+02 
O.OOOE+00 

^ ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  ̂  
Year 

-Total landfill gas (av ff^S/min) 

-Carbon dioxide (av ff^S/min) 

-Methane (av ff'S/min) 

-NMOC (avft^3/min) 
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Results 

ear 
Total landfill qas Methane 

ear 
(Mg/year) (m^/year) (av ff^S/min) (Mg/year) (nn^ /year) fav ffS/min) 

1969 0 0 0 0 0 0 
1970 1.160E+03 9.289E+05 6.241 E+01 3.098E+02 4.644E+05 3.121E+01 
1971 2.275E+03 1.821E+06 1.224E+02 6.076E+02 9.107E+05 6.119E+01 
1972 3.345E+03 2.679E+06 1.800E+02 8.936E+02 1.339E+06 8.999E+01 
1973 4.374E+03 3.503E+06 2.353E+02 1.168E+03 1.751 E+06 1.177E+02 
1974 5.363E+03 4.294E+06 2.885E+02 1.432E+03 2.147E+06 1.443E+02 
1975 6.312E+03 5.055E+06 3.396E+02 1.686E+03 2.527E+06 1.698E+02 
1976 7.225E+03 5.785E+06 3.887E+02 1.930E+03 2.893E+06 1.944E+02 
1977 8.102E+03 6.487E+06 4.359E+02 2.164E+03 3.244E+06 2.179E+02 
1978 8.944E+03 7.162E+06 4.812E+02 2.389E+03 3.581 E+06 2.406E+02 
1979 9.753E+03 7.810E+06 5.247E+02 2.605E+03 3.905E+06 2.624E+02 
1980 1.053E+04 8.433E+06 5.666E+02 2.813E+03 4.216E+06 2.833E+02 
1981 1.128E+04 9.031 E+06 6.068E+02 3.012E+03 4.515E+06 3.034E+02 
1982 1.200E+04 9.606E+06 6.454E+02 3.204E+03 4.803E+06 3.227E+02 
1983 1.269E+04 1.016E+07 6.825E+02 3.388E+03 5.079E+06 3.413E+02 
1984 1.335E+04 1.069E+07 7.182E+02 3.565E+03 5.344E+06 3.591 E+02 
1985 1.398E+04 1.120E+07 7.524E+02 3.735E+03 5.599E+06 3.762E+02 
1986 1.460E+04 1.169E+07 7.853E+02 3.899E+03 5.844E+06 3.927E+02 
1987 1.518E+04 1.216E+07 8.169E+02 4.056E+03 6.079E+06 4.085E+02 
1988 1.575E+04 1.261E+07 8.473E+02 4.207E+03 6.305E+06 4.237E+02 
1989 1.629E+04 1.305E+07 8.765E+02 4.352E+03 6.523E+06 4.383E+02 
1990 1.565E+04 1.253E+07 8.421 E+02 4.181E+03 6.267E+06 4.211 E+02 
1991 1.504E+04 1.204E+07 8.091 E+02 4.017E+03 6.021 E+06 4.046E+02 
1992 1.445E+04 1.157E+07 7.774E+02 3.859E+03 5.785E+06 3.887E+02 
1993 1.388E+04 1.112E+07 7.469E+02 3.708E+03 5.558E+06 3.735E+02 
1994 1.334E+04 1.068E+07 7.176E+02 3.563E+03 5.340E+06 3.588E+02 
1995 1.281E+04 1.026E+07 6.895E+02 3.423E+03 5.131E+06 3.447E+02 
1996 1.231 E+04 9.859E+06 6.624E+02 3.289E+03 4.930E+06 3.312E+02 
^997 1.183E+04 9.473E+06 6.365E+02 3.160E+03 4.736E+06 3.182E+02 
398 1.137E+04 9.101E+06 6.115E+02 3.036E+03 4.551 E+06 3.058E+02 

,999 1.092E+04 8.744E+06 5.875E+02 2.917E+03 4.372E+06 2.938E+02 
2000 1.049E+04 8.402E+06 5.645E+02 2.803E+03 4.201 E+06 2.822E+02 
2001 1.008E+04 8.072E+06 5.424E+02 2.693E+03 4.036E+06 2.712E+02 
2002 9.685E+03 7.756E+06 5.211 E+02 2.587E+03 3.878E+06 2.605E+02 
2003 9.306E+03 7.451 E+06 5.007E+02 2.486E+03 3.726E+06 2.503E+02 
2004 8.941 E+03 7.159E+06 4.810E+02 2.388E+03 3.580E+06 2.405E+02 
2005 8.590E+03 6.879E+06 4.622E+02 2.295E+03 3.439E+06 2.311 E+02 
2006 8.253E+03 6.609E+06 4.440E+02 2.205E+03 3.304E+06 2.220E+02 
2007 7.930E+03 6.350E+06 4.266E+02 2.118E+03 3.175E+06 2.133E+02 
2008 7.619E+03 6.101E+06 4.099E+02 2.035E+03 3.050E+06 2.050E+02 
2009 7.320E+03 5.862E+06 3.938E+02 1.955E+03 2.931 E+06 1.969E+02 
2010 7.033E+03 5.632E+06 3.784E+02 1.879E+03 2.816E+06 1.892E+02 
2011 6.757E+03 5.411 E+06 3.636E+02 1.805E+03 2.705E+06 1.818E+02 
2012 6.492E+03 5.199E+06 3.493E+02 1.734E+03 2.599E+06 1.747E+02 
2013 6.238E+03 4.995E+06 3.356E+02 1.666E+03 2.497E+06 1.678E+02 
2014 5.993E+03 4.799E+06 3.224E+02 1.601 E+03 2.400E+06 1.612E+02 
2015 5.758E+03 4.611 E+06 3.098E+02 1.538E+03 2.305E+06 1.549E+02 
2016 5.532E+03 4.430E+06 2.977E+02 1.478E+03 2.215E+06 1.488E+02 
2017 5.315E+03 4.256E+06 2.860E+02 1.420E+03 2.128E+06 1.430E+02 
2018 5.107E+03 4.089E+06 2.748E+02 1.364E+03 2.045E+06 1.374E+02 
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MIG De Wane LFG Generation.xls 4/25/2007 

Results (Continued) 

-•ar 
Total landfill gas Methane 

-•ar 
(Mg/year) (m^ /year) (av ffS/min) (Mg/year) (m^ /year) (av ff'S/min) 

2019 4.907E+03 3.929E+06 2.640E+02 1.311E+03 1.965E+06 1.320E+02 
2020 4.714E+03 3.775E+06 2.536E+02 1.259E+03 1.888E+06 1.268E+02 
2021 4.530E+03 3.627E+06 2.437E+02 1.210E+03 1.814E+06 1.218E+02 
2022 4.352E+03 3.485E+06 2.341 E+02 1.162E+03 1.742E+06 1.171 E+02 
2023 4.181E+03 3.348E+06 2.250E+02 1.117E+03 1.674E+06 1.125E+02 
2024 4.017E+03 3.217E+06 2.161 E+02 1.073E+03 1.608E+06 1.081 E+02 
2025 3.860E+03 3.091 E+06 2.077E+02 1.031E+03 1.545E+06 1.038E+02 
2026 3.708E+03 2.970E+06 1.995E+02 9.906E+02 1.485E+06 9.976E+01 
2027 3.563E+03 2.853E+06 1.917E+02 9.517E+02 1.427E+06 9.585E+01 
2028 3.423E+03 2.741 E+06 1.842E+02 9.144E+02 1.371 E+06 9.209E+01 
2029 3.289E+03 2.634E+06 1.770E+02 8.786E+02 1.317E+06 8.848E+01 
2030 3.160E+03 2.530E+06 1.700E+02 8.441 E+02 1.265E+06 8.501 E+01 
2031 3.036E+03 2.431 E+06 1.634E+02 8.110E+02 1.216E+06 8.168E+01 
2032 2.917E+03 2.336E+06 1.570E+02 7.792E+02 1.168E+06 7.848E+01 
2033 2.803E+03 2.244E+06 1.508E+02 7.487E+02 1.122E+06 7.540E+01 
2034 2.693E+03 2.156E+06 1.449E+02 7.193E+02 1.078E+06 7.244E+01 
2035 2.587E+03 2.072E+06 1.392E+02 6.911 E+02 1.036E+06 6.960E+01 
2036 2.486E+03 1.991 E+06 1.337E+02 6.640E+02 9.953E+05 6.687E+01 
2037 2.388E+03 1.913E+06 1.285E+02 6.380E+02 9.563E+05 6.425E+01 
2038 2.295E+03 1.838E+06 1.235E+02 6.129E+02 9.188E+05 6.173E+01 
2039 2.205E+03 1.765E+06 1.186E+02 5.889E+02 8.827E+05 5.931 E+01 
2040 2.118E+03 1.696E+06 1.140E+02 5.658E+02 8.481 E+05 5.699E+01 
2041 2.035E+03 1.630E+06 1.095E+02 5.436E+02 8.149E+05 5.475E+01 
2042 1.955E+03 1.566E+06 1.052E+02 5.223E+02 7.829E+05 5.260E+01 
2043 1.879E+03 1.504E+06 1.011 E+02 5.018E+02 7.522E+05 5.054E+01 
2044 1.805E+03 1.445E+06 9.712E+01 4.822E+02 7.227E+05 4.856E+01 
2045 1.734E+03 1.389E+06 9.331 E+01 4.633E+02 6.944E+05 4.666E+01 
2046 1.666E+03 1.334E+06 8.965E+01 4.451 E+02 6.672E+05 4.483E+01 
^047 1.601E+03 1.282E+06 8.614E+01 4.276E+02 6.410E+05 4.307E+01 
48 1.538E+03 1.232E+06 8.276E+01 4.109E+02 6.159E+05 4.138E+01 

_049 1.478E+03 1.183E+06 7.951 E+01 3.948E+02 5.917E+05 3.976E+01 
2050 1.420E+03 1.137E+06 7.640E+01 3.793E+02 5.685E+05 3.820E+01 
2051 1.364E+03 1.092E+06 7.340E+01 3.644E+02 5.462E+05 3.670E+01 
2052 1.311E+03 1.050E+06 7.052E+01 3.501 E+02 5.248E+05 3.526E+01 
2053 1.259E+03 1.008E+06 6.776E+01 3.364E+02 5.042E+05 3.388E+01 
2054 1.210E+03 9.689E+05 6.510E+01 3.232E+02 4.845E+05 3.255E+01 
2055 1.163E+03 9.309E+05 6.255E+01 3.105E+02 4.655E+05 3.127E+01 
2056 1.117E+03 8.944E+05 6.010E+01 2.984E+02 4.472E+05 3.005E+01 
2057 1.073E+03 8.593E+05 5.774E+01 2.867E+02 4.297E+05 2.887E+01 
2058 1.031E+03 8.256E+05 5.548E+01 2.754E+02 4.128E+05 2.774E+01 
2059 9.907E+02 7.933E+05 5.330E+01 2.646E+02 3.966E+05 2.665E+01 
2060 9.518E+02 7.622E+05 5.121E+01 2.542E+02 3.811 E+05 2.561 E+01 
2061 9.145E+02 7.323E+05 4.920E+01 2.443E+02 3.661 E+05 2.460E+01 
2062 8.786E+02 7.036E+05 4.727E+01 2.347E+02 3.518E+05 2.364E+01 
2063 8.442E+02 6.760E+05 4.542E+01 2.255E+02 3.380E+05 2.271 E+01 
2064 8.111E+02 6.495E+05 4.364E+01 2.166E+02 3.247E+05 2.182E+01 
2065 7.793E+02 6.240E+05 4.193E+01 2.082E+02 3.120E+05 2.096E+01 
2066 7.487E+02 5.995E+05 4.028E+01 2.000E+02 2.998E+05 2.014E+01 
2067 7.194E+02 5.760E+05 3.870E+01 1.922E+02 2.880E+05 1.935E+01 
2068 6.912E+02 5.534E+05 3.719E+01 1.846E+02 2.767E+05 1.859E+01 
2069 6.641 E+02 5.317E+05 3.573E+01 1.774E+02 2.659E+05 1.786E+01 
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MIG De Wane LFG Generation.xls 4/25/2007 

Results (Continued) 

}ar 
Total landfill gas Methane 

}ar 
(Mg/year) (m^/year) (av ffS/min) (Mg/year) (m'/year) (av ffa/min) 

2070 6 380E+02 5.109E+05 3.433E+01 1.704E+02 2.554E+05 1.716E+01 
2071 6.130E-I-02 4.909E+05 3.298E+01 1.637E+02 2.454E+05 1.649E+01 
2072 5.890E-^02 4.716E+05 3.169E+01 1.573E+02 2.358E+05 1.584E+01 
2073 5.659E-^02 4.531 E+05 3.045E+01 1.512E+02 2.266E+05 1.522E+01 
2074 5.437E-I-02 4.354E+05 2.925E+01 1.452E+02 2.177E+05 1.463E+01 
2075 5.224E+02 4.183E+05 2.810E+01 1.395E+02 2.091 E+05 1.405E+01 
2076 5.019E+02 4.019E+05 2.700E+01 1.341 E+02 2.009E+05 1.350E+01 
2077 4.822E+02 3.861 E+05 2.594E+01 1.288E+02 1.931 E+05 1.297E+01 
2078 4.633E+02 3.710E+05 2.493E+01 1.238E+02 1.855E+05 1.246E+01 
2079 4.451 E+02 3.564E+05 2.395E+01 1.189E+02 1.782E+05 1.197E+01 
2080 4.277E+02 3.425E+05 2.301 E+01 1.142E+02 1.712E+05 1.151E+01 
2081 4.109E-^02 3.290E+05 2.211E+01 1.098E+02 1.645E+05 1.105E+01 
2082 3.948E-I-02 3.161E+05 2.124E+01 1.055E+02 1.581 E+05 1.062E+01 
2083 3.793E+02 3.037E+05 2.041 E+01 1.013E+02 1.519E+05 1.020E+01 
2084 3.644E-I-02 2.918E+05 1.961 E+01 9.735E+01 1.459E+05 9.804E+00 
2085 3.502E+02 2.804E+05 1.884E+01 9.353E+01 1.402E+05 9.420E+00 
2086 3.364E+02 2.694E+05 1.810E+01 8.986E+01 1.347E+05 9.050E+00 
2087 3.232E+02 2.588E+05 1.739E+01 8.634E+01 1.294E+05 8.695E+00 
2088 3.106E+02 2.487E+05 1.671 E+01 8.295E+01 1.243E+05 8.354E+00 
2089 2.984E+02 2.389E+05 1.605 E+01 7.970E+01 1.195E+05 8.027E+00 
2090 2.867E+02 2.296E+05 1.542E+01 7.658E+01 1.148E+05 7.712E+00 
2091 2.754E-^02 2.206E+05 1.482E+01 7.357E+01 1.103E+05 7.410E+00 
2092 2.646E+02 2.119E+05 1.424E+01 7.069E+01 1.060E+05 7.119E+00 
2093 2.543E-^02 2.036E+05 1.368E+01 6.792E+01 1.018E+05 6.840E+00 
2094 2.443E-I-02 1.956E+05 1.314E+01 6.525E+01 9.781 E+04 6.572E+00 
2095 2.347E-I-02 1.879E+05 1.263E+01 6.269E+01 9.397E+04 6.314E+00 
2096 2.255E-^02 1.806E+05 1.213E+01 6.024E+01 9.029E+04 6.067E+00 
2097 2.167E+02 1.735E+05 1.166E+01 5.787E+01 8.675E+04 5.829E+00 
^098 2.082E+02 1.667E+05 1.120E+01 5.561 E+01 8.335E+04 5.600E+00 

99 2.000E+02 1.602E+05 1.076E+01 5.343E+01 8.008E+04 5.381 E+00 
.lOO 1.922E+02 1.539E+05 1.034E+01 5.133E+01 7.694E+04 5.170E+00 
2101 1.846E+02 1.478E+05 9.934E+00 4.932E+01 7.392E+04 4.967E+00 
2102 1.774E+02 1.420E+05 9.544E+00 4.738E+01 7.102E+04 4.772E+00 
2103 1.704E+02 1.365E+05 9.170E+00 4.553E+01 6.824E+04 4.585E+00 
2104 1.638E+02 1.311 E+05 8.810E+00 4.374E+01 6.556E+04 4.405E+00 
2105 1.573E+02 1.260E+05 8.465E+00 4.203E+01 6.299E+04 4.232E+00 
2106 1.512E+02 1.210E+05 8.133E+00 4.038E+01 6.052E+04 4.067E+00 
2107 1.452E+02 1.163E+05 7.814E+00 3.879E+01 5.815E+04 3.907E+00 
2108 1.395E+02 1.117E+05 7.508E+00 3.727E+01 5.587E+04 3.754E+00 
2109 1.341E-^02 1.074E+05 7.213E+00 3.581 E+01 5.368E+04 3.607E+00 
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MIG De Wane LFG Generation.xls 4/25/2007 

Results (Continued) 

ear Carbon dioxide NMOC ear 
(Mg/year) (m^/year) (av ffS/min) (Mg/year) (m ̂  /year) (av ffVmin) 

1969 0 0 0 0 0 0 
1970 8.502E+02 4.644E+05 3.121E+01 1.998E+00 5.573E+02 3.745E-02 
1971 1.667E+03 9.107E+05 6.119E+01 3.917E+00 1.093E+03 7.343E-02 
1972 2.452E+03 1.339E+06 8.999E+01 5.761 E+00 1.607E+03 1.080E-01 
1973 3.206E+03 1.751E+06 1.177E+02 7.533E+00 2.102E+03 1.412E-01 
1974 3.930E+03 2.147E+06 1.443E+02 9.235E+00 2.577E+03 1.731E-01 
1975 4.626E+03 2.527E+06 1.698E+02 1.087E+01 3.033E+03 2.038E-01 
1978 5.295E+03 2.893E+06 1.944E+02 1.244E+01 3.471 E+:03 2.332E-01 
1977 5.938E+03 3.244E+06 2.179E+02 1.395E+0T 3.892E+03 2.615E-01 
1978 6.555E+03 3.581 E+06 2.406E+02 1.540E+01 4.297E+03 2.887E-01 
1979 7.148E+03 3.905E+06 2.624E+02 1.680E+01 4.686E+03 3.148E-01 
1980 7.718E+03 4.216E+06 2.833E+02 1.814E+01 5.060E+03 3.400E-01 
1981 8.265E+03 4.515E+06 3.034E+02 1.942E+01 5.418E+03 3.641 E-01 
1982 8.792E+03 4.803E+06 3.227E+02 2.066E+01 5.763E+03 3.872E-01 
1983 9.297E+03 5.079E+06 3.413E+02 2.185E+01 6.095E+03 4.095E-01 
1984 9.783E+03 5.344E+06 3.591 E+02 2.299E+01 6.413E+03 4.309E-01 
1985 1.025E+04 5.599E+06 3.762E+02 2.408E+01 6.719E+03 4.514E-01 
1986 1.070E+04 5.844E+06 3.927E+02 2.514E+01 7.013E+03 4.712E-01 
1987 1.113E+04 6.079E+06 4.085E+02 2.615E+01 7.295E+03 4.902E-01 
1988 1.154E+04 6.305E+06 4.237E+02 2.712E+01 7.566E+03 5.084E-01 
1989 1.194E+04 6.523E+06 4.383E+02 2.806E+01 7.827E+03 5.259E-01 
1990 1.147E+04 6.267E+06 4.211 E+02 2.696E+01 7.520E+03 5.053E-01 
1991 1.102E+04 6.021 E+06 4.046E+02 2.590E+01 7.225E+03 4.855E-01 
1992 1.059E+04 5.785E+06 3.887E+02 2.488E+01 6.942E+03 4.664E-01 
1993 1.017E+04 5.558E+06 3.735E+02 2.391E+01 6.670E+03 4.481 E-01 
1994 9.775E+03 5.340E+06 3.588E+02 2.297E+01 6.408E+03 4.306E-01 
1995 9.392E+03 5.131 E+06 3.447E+02 2.207E+01 6157E+03 4.137E-01 
1996 9.024E+03 4.930E+06 3.312E+02 2.120E+01 5.916E+03 3.975E-01 
•997 8.670E+03 4.736E+06 3.182E+02 2.037E+01 5.684E+03 3.819E-01 

98 8.330E+03 4.551 E+06 3.058E+02 1.957E+01 5.461 E+03 3.669E-01 
.999 8.003E+03 4.372E+06 2.938E+02 1.881E+01 5.247E+03 3.525E-01 
2000 7.689E+03 4.201 E+06 2.822E+02 1.807E+01 5.041 E+03 3.387E-01 
2001 7.388E+03 4.036E+06 2.712E+02 1.736E+01 4.843E+03 3.254E-01 
2002 7.098E+03 3.878E+06 2.605E+02 1.668E+01 4.653E+03 3.127E-01 
2003 6.820E+03 3.726E+06 2.503E+02 1.603E+01 4.471 E+03 3.004E-01 
2004 6.553E+03 3.580E+06 2.405E+02 1.540E+01 4.296E+03 2.886E-01 
2005 6.296E+03 3.439E+06 2.311 E+02 1.479E+01 4.127E+03 2.773E-01 
2006 6.049E-r03 3.304E+06 2.220E+02 1.421 E+01 3.965E+03 2 664E-01 
2007 5.812E+03 3.175E+06 2.133E+02 1.366E+01 3.810E+03 2.560E-01 
2008 5.584E+03 3.050E+06 2.050E+02 1.312E+01 3.660E+03 2.459E-01 
2009 5.365E+03 2.931 E+06 1.969E+02 1.261E+01 3.517E+03 2.363E-01 
2010 5.154E+03 2.816E+06 1.892E+02 1.211 E+01 3.379E+03 2.270E-01 
2011 4.952E+03 2.705E+06 1.818E+02 1.164E+01 3.247E+03 2.181E-01 
2012 4.758E+03 2.599E+06 1.747E+02 1.H8E+01 3.119E+03 2.096E-01 
2013 4.572E+03 2.497E+06 1.678E+02 1.074E+01 2.997E+03 2.014E-01 
2014 4.392E+03 2.400E+06 1.612E+02 1.032E+01 2.879E+03 1.935E-01 
2015 4.220E+03 2.305E+06 1.549E+02 9.916E+00 2.767E+03 1.859E-01 
2016 4.055E+03 2.215E+06 1.488E+02 9.528E+00 2.658E+03 1.786E-01 
2017 3.896E+03 2.128E+06 1.430E+02 9.154E+00 2.554E+03 1.716E-01 
2018 3.743E+03 2.045E+06 1.374E+02 8.795E+00 2.454E+03 1.649E-01 
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MIG De Wane LFG Generation.xls 4/25/2007 

Results (Continued) 

^ar 
Carbon dioxide NMOC 

^ar 
(Mg/year) (m^/year) (av ff^S/min) (Mg/year) (m ̂  /year) (av ff^J/min) 

2019 3.596E-^03 1.965E+06 1.320E-H02 8.450E+00 2.357E+03 1.584E-01 
2020 3.455E4-03 1.888E+06 1.268E-H02 8.119E+00 2.265E+03 1.522E-01 
2021 3.320E-^03 1.814E+06 1.218E+02 7.801 E+00 2.176E+03 1.462E-01 
2022 3.189E-^03 1.742E-^06 1.171E+02 7.495E+00 2.091 E+03 1.405E-01 
2023 3.064E+03 1.674E-f06 1.125E+02 7.201 E+00 2.009E+03 1.350E-01 
2024 2.944E+03 1.608E+06 1.081E-^02 6.918E+00 1.930E+03 1.297E-01 
2025 2.829E+03 1.545E-^06 1.038E-H02 6.647E+00 1.854E+03 1.246E-01 
2026 2.718E+03 1.485E+06 9.976E+01 6.387E+00 1.782E+03 1.197E-01 
2027 2.611E+03 1.427E+06 9.585E-f01 6.136E+00 1.712E+03 1.150E-01 
2028 2.509E+03 1.371E+06 9.209E-I-01 5:896E+00 1.645E+03 1.105E-01 
2029 2.411E-^03 1.317E-H06 8.848E-H01 5.664E+00 1.580E+03 1.062E-01 
2030 2.316E-I-03 1.265E-f06 8.501 E+01 5.442E+00 1.518E+03 1.020E-01 
2031 2.225E+03 1.216E-^06 8.168E+01 5.229E+00 1.459E+03 9.801 E-02 
2032 2.138E+03 1.168E-^06 7.848E+01 5.024E+00 1.402E+03 9.417E-02 
2033 2.054E+03 1.122E+06 7.540E-^01 4.827E+00 1.347E+03 9.048E-02 
2034 1.974E+03 1.078E+06 7.244E+01 4.638E+00 1.294E+03 8.693E-02 
2035 1.896E+03 1.036E+06 6.960E-^01 4.456E+00 1.243E+03 8.352E-02 
2036 1.822E-I-03 9.953E+05 6.687E+01 4.281 E+00 1.194E+03 8.025E-02 
2037 1.750E-t-03 9.563E+05 6.425E-^01 4.113E+00 1.148E+03 7.710E-02 
2038 1.682E-H03 9.188E+05 6.173E-^01 3.952E+00 1.103E+03 7.408E-02 
2039 1.616E+03 8.827E-^05 5.931 E+01 3.797E+00 1.059E+03 7.117E-02 
2040 1.552E+03 8.481 E-f05 5.699E+01 3.648E+00 1.018E+03 6.838E-02 
2041 1.492E+03 8.149E+05 5.475E+01 3.505E+00 9.778E+02 6.570E-02 
2042 1.433E+03 7.829E+05 5.260E+01 3.368E+00 9.395E+02 6.312E-02 
2043 1.377E-^03 7.522E+05 5.054 E+01 3.236E+00 9.027E+02 6.065E-02 
2044 1.323E+03 7.227E+05 4.856E+01 3.109E+00 8.673E+02 5.827E-02 
2045 1.271E-I-03 6.944E+05 4.666E+01 2.987E+00 8.333E+02 5.599E-02 
2046 1.221E+03 6.672E-^05 4.483E+01 2.870E+00 8.006E+02 5.379E-02 
''047 1.173E+03 6.410E-^05 4.307E+01 2.757E+00 7.692E+02 5.168E-02 

48 1.127E+03 6.159E+05 4.138E+01 2.649E+00 7.390E+02 4.966E-02 
J49 1.083E+03 5.917E-^05 3.976E+01 2.545E+00 7.101 E+02 4.771 E-02 

2050 1.041E+03 5.685E-I-05 3.820E+01 2.445E+00 6.822E+02 4.584E-02 
2051 9.999E+02 5.462E+05 3.670E+01 2.349E+00 6.555E+02 4.404E-02 
2052 9.607E+02 5.248E-r05 3.526E+01 2.257E+00 6.298E+02 4.231 E-02 
2053 9.230E+02 5.042E+05 3.388E+01 2.169E+00 6.051 E+02 4.065E-02 
2054 8.868E+02 4.845E+05 3.255E+01 2.084E+00 5.813E+02 3.906E-02 
2055 8.520E+02 4.655E-I-05 3.127E+01 2.002E+00 5.585E+02 3.753E-02 
2056 8.186E+02 4.472E-^05 3.005E+01 1.924E+00 5.366E+02 3.606E-02 
2057 7.865E+02 4.297E-I-05 2.887E+01 1.848E+00 5.156E+02 3.464E-02 
2058 7.557E+02 4.128E+05 2.774 E+01 1.776E+00 4.954E+02 3.329E-02 
2059 7.260E+02 3.966E+05 2.665E+01 1.706E+00 4.760E+02 3.198E-02 
2060 6.976E-I-02 3.811E+05 2.561 E+01 1.639E+00 4.573E+02 3.073E-02 
2061 6.702E+02 3.661 E+05 2.460E+01 1.575E+00 4.394E+02 2.952E-02 
2062 6.439E+02 3.518E+05 2.364E+01 1.513E+00 4.221 E+02 2.836E-02 
2063 6.187E+02 3.380E+05 2.271 E+01 1.454E+00 4.056E+02 2.725E-02 
2064 5.944E+02 3.247E-^05 2.182E+01 1.397E+00 3.897E+02 2.618E-02 
2065 5.711E+02 3.120E+05 2.096E+01 1.342E+00 3.744E+02 2.516E-02 
2066 5.487E+02 2.998E-^05 2.014E+01 1.289E+00 3.597E+02 2.417E-02 
2067 5.272E+02 2.880E+05 1.935E+01 1.239E+00 3.456E+02 2.322E-02 
2068 5.065E+02 2.767E-f05 1.859E+01 1.190E+00 3.321 E+02 2.231 E-02 
2069 4.867E+02 2.659E+05 1.786E+01 1.144E+00 3.190E+02 2.144E-02 
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Results (Continued) 

'ear 
Carbon dioxide NMOC 

'ear 
(Mg/year) (m^ /year) ^av ffS/min) (Mg/year) (m' /year) (av ff^S/min) 

2070 4.676E+02 2.554E+05 1.716E+01 1.099E+00 3.065E+02 2.060E-02 
2071 4.493E+02 2.454E-^05 1.649E+01 1.056E+00 2.945E+02 1.979E-02 
2072 4.316E+02 2.358E-^05 1.584E+01 1.014E+00 2.830E+02 1.901E-02 
2073 4.147E+02 2.266E-e05 1.522E+01 9.745E-01 2.719E+02 1.827E-02 
2074 3.985E+02 2.177E+05 1.463E+01 9.363E-01 2.612E+02 1.755E-02 
2075 3.828E+02 2.091 E+05 1.405E+01 8.996E-01 2.510E+02 1.686E-02 
2076 3.678E+02 2.009E+05 1.350E+01 8.643E-01 2.411 E+02 1.620E-02 
2077 3.534E-^02 1.931 E+05 1.297E+01 8.304E-01 2.317E+02 1.557E-02 
2078 3.395E-f02 1.855E+05 1.246E+01 7.979E-01 2.226E+02 1.496E-02 
2079 3.262E-t-02 1.782E+05 1.197E+01 7.666E-01 2.139E+02 1.437E-02 
2080 3.134E+02 1.712E+05 1.151E+01 7.365E-01 2.055E+02 1.381E-02 
2081 3.012E+02 1.645E+05 1.105E+01 7.077E-01 1.974E+02 1.326E-02 
2082 2.893E+02 1.581 E+05 1.062E+01 6.799E-01 1.897E+02 1.274E-02 
2083 2.780E+02 1.519E+05 1.020E+01 6.532E-01 1.822E+02 1.224E-02 
2084 2.671 E+02 1.459E+05 9.804E+00 6.276E-01 1.751 E+02 1.176E-02 
2085 2.566E+02 1.402E+05 9.420E+00 6.030E-01 1.682E+02 1.130E-02 
2086 2.466E+02 1.347E+05 9.050E+00 5.794E-01 1.616E+02 1.086E-02 
2087 2.369E+02 1.294E+05 8.695E+00 5.567E-01 1.553E+02 1.043E-02 
2088 2.276E+02 1.243E+05 8.354E+00 5.348E-01 1.492E+02 1.003E-02 
2089 2.187E+02 1.195E+05 8.027E+00 5.139E-01 1.434E+02 9.632E-03 
2090 2.101E-^02 1.148E+05 7.712E+00 4.937E-01 1.377E+02 9.255E-03 
2091 2.019E+02 1.103E+05 7.410E+00 4.744E-01 1.323E+02 8.892E-03 
2092 1.940E-^02 1.060E+05 7.119E+00 4.558E-01 1.271 E+02 8.543E-03 
2093 1.863E+02 1.018E+05 6.840E+00 4.379E-01 1.222E+02 8.208E-03 
2094 1.790E+02 9.781 E+04 6.572E+00 4.207E-01 1.174E+02 7.886E-03 
2095 1.720E-f02 9.397E+04 6.314E+00 4.042E-01 1.128E+02 7.577E-03 
2096 1.653E+02 9.029E+04 6.067E+00 3.884E-01 1.083E+02 7.280E-03 
2097 1.588E-^02 8.675E+04 5.829E+00 3.731 E-01 1.041 E+02 6.994E-03 
2098 1.526E+02 8.335E+04 5.600E+00 3.585E-01 1.000E+02 6.720E-03 
099 1.466E+02 8.008E+04 5.381 E+00 3.445E-01 9.610E+01 6.457E-03 

2100 1.408E+02 7.694E+04 5.170E+00 3.309E-01 9.233E+01 6.203E-03 
2101 1.353E+02 7.392E+04 4.967E+00 3.180E-01 8.871E+01 5.960E-03 
2102 1.300E+02 7.102E+04 4.772E+00 3.055E-01 8.523E+01 5.727E-03 
2103 1.249E+02 6.824E+04 4.585E+00 2.935E-01 8.189E+01 5.502E-03 
2104 1.200E+02 6.556E+04 4.405E+00 2.820E-01 7.868E+01 5.286E-03 
2105 1.153E+02 6.299E+04 4.232E+00 2.710E-01 7.559E+01 5.079E-03 
2106 1.108E+02 6.052E+04 4.067E+00 2.603E-01 7.263E+01 4.880E-03 
2107 1.064E+02 5.815E+04 3.907E+00 2.501 E-01 6.978E+01 4.688E-03 
2108 1.023E+02 5.587E+04 3.754E+00 2.403E-01 6.704E+01 4.505E-03 
2109 9.826E+01 5.368E+04 3.607E+00 2.309E-01 6.441E+01 4.328E-03 
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LANDFILL GAS PASSIVE VENT SYSTEM DESIGN 

PURPOSE 

The purpose of this analysis is to estimate the radius of influence (ROI) for passive gas vents to 
be used at the MIG/De Wane Landfill located in Belvidere, Boone County, IL. The effects of the final 
cover slope and vent depth into the waste on the vent ROI are assessed. 

METHOD 

Passive LEG Vent Desi2n 

The design of the passive landfill gas (LFG) venting system is based on methodology developed 
by Thiel [1998] and modified by Geosyntec Consultants (Geosyntee). The original design methodology 
by Thiel considers slope stability analyses to estimate the maximum allowable gas pressure that results 
in an acceptable overall static factor of safety for a gas pressure relief system with a series of parallel 
trenches or strip drains at regular spacing. The modified design methodology by Geosyntec adopts the 
original design concepts and basic equations, but considers a gas pressure relief system with a series of 
passive LFG extraction vents. 

The Geosyntec-modified equations for estimating: (i) the gas pore pressure underneath final 
cover geomembrane; (ii) the intrinsic permeability of the gas collection and conveying layer (GCCL); 
(iii) the coefficient of permeability to LFG for GCCL; and (iv) the gas transmissivity of the GCCL are 
give below in Equations 1 through 4, respectively: 

u - ^ ^ ^-max 
/tit 

g V 

D''\nD--—D^\na + ^ 
2 2 

.Equation 1 

where: Ug.max= maximum gas pore pressure acting on bottom of geomembrane (Pa); 
0g = gas flux from landfill surface (mVs/m^) 
Yg = unit weight of gas (N/m^); 

= gas transmissivity of GCCL (e.g., soil, waste, or geosynthetic) (mVs/m^); 
D = radius of coverage of the vent (m); and 
a = radius of vent. 

Equation 2 
Py.g 

where: ks = the intrinsic permeability of GCCL (m^); 
Kwater= Coefficient of permeability of GCCL to water (m/s); 
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//jv = dynamic (absolute) viscosity of water (N-s/m^) 
py, = unit density of water (kg/m^); and 
g - gravitational constant (m/s ). 

Equation 3 

where: Kgas = coefficient of permeability of GCCL to LEG (m/s); 
Pg = unit density of LEG (kg/m^); and 
/% = dynamic (absolute) viscosity of gas (N-s/m^). 

Wg=K.gJ Equation 4 

where: t = the thickness of the GCCL (m). 

The analysis is performed following the steps described below. 

1. Estimate the coefficient of permeability to water for GCCL {K^ater)- If a geocomposite 
drainage layer (geotextile/geonet/geotextile) is used as a GCCL, an overall reduction factor 
may be applied to consider the reduction of the flow capacity due to various factors such as 
delayed intrusion, creep, and biological clogging etc. 

2. Calculate the intrinsic permeability, ks, of the GCCL using Equation 2. 

3. Calculate the coefficient of permeability to LEG for the GCCL {Kgas) using Equation3. 

4. Calculate the LEG transmissivity of the GCCL using Equation 4. 

5. Calculate the LEG flux, Ogas, by dividing the LEG average annual emission rate (AAER) for 
the whole landfill (defined as the total annual LEG volume generated during one year) by the 
footprint area of the landfill. If necessary, the LEG AAER may need to be adjusted for 
specific landfill areas where the waste thickness is different. 

6. Calculate the maximum allowable LEG pressure, Ugas-aihw, for the slope stability analysis with 
an acceptable factor of safety (e.g., 1.5). 

7. Calculate the maximum LEG pressure, Ugas-max, within a circular effective influence area of a 
passive LEG extraction vent for a trial radius D. Using trial and error, estimate the ROl of 
the LEG extraction vent as the radius D that will yield Ugas-max equal to Ugas-aUow 
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LEG Emission Rate Adjustment for Waste Thickness 

As mentioned in Step 5 above, the LFG flux, Ogas, may be calculated as LFG AAER divided by 
the footprint area of the landfill. The LFG annual total volume, which is used to calculate the LFG 
AAER, can be estimated using the United States Environmental Protection Agency (U.S. EPA) Landfill 
Air Emissions Estimation Model [U.S. EPA, 1998]. The U.S. EPA Model, as presented in detail in a 
calculation package titled ''MIG/De Wane Landfill, Boone County, IL LandGEM Analysis" (referred to 
as the LFG Emission Calculation Package), is described by the following equation: 

n 

Vj = l^kL^M.exTpi-kt.) Equation 5 
/=i 

where F, is the volume of LFG generated in year i, k is the methane generation rate (1/time), Lo is the 
methane generation potential 
year; and /, is the refuse age. 
methane generation potential (volume of methane/weight of refuse); M, is the refuse weight placed in i'' 

Using this approach, the calculated LFG AAER is assumed constant within the footprint of the 
landfill. In reality, however, the LFG emission rate will be different for different areas of the landfill. 
For example, the LFG emission rate near the landfill perimeter is typically much less than the LFG 
emission rate from the center of the landfill. This is mainly because the waste volume (or thickness) 
near the landfill perimeter is much less than the waste volume (or thickness) at the center of the landfill. 
According to the LFG Emission Calculation Package, the methane generation rate (k) and the methane 
generation potential {Lo) were assumed to be constant. Therefore, for any given year, the annual LFG 
volume (Vi) is directly proportional to the waste weight (A/,). Because the unit weight of the waste was 
assumed to be constant in the LFG Emission Calculation Package, the annual LFG volume (F,) is 
directly proportional to the waste thickness. 

For this project, the LFG emission rate will be calculated for two landfill areas, the landfill side 
slope area and the landfill top deck area using the procedure described below: 

1. Divide the entire landfill footprint area (Atotai) into two parcel areas, the landfill top deck area 
(Adeck) and the landfill side slope area (Aside = A,o,ai - Adeck)-

2. Calculate the average waste thickness for the entire landfill (Havg) by dividing the total waste 
volume (Vtotai) by the entire landfill footprint area (Atotai)-

3. Estimate the waste volume occupied in the landfill top deck area (Vdeck) using AutoCAD. 
The waste volume occupied in the landfill side slope area can be estimated as Vside = Vtotai -

Vdeck-
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4. Calculate the average waste thickness for the landfill side slope area (Hside) as Hside = Vside / 
Aside. Calculate the average waste thickness for the landfill top deck area (Hdeck) as Hdeck = 

Vdeck / Adeck. 

5. The LFG emission rate for the side slope area (ERside) can be calculated as ERside = AAER x 
(Hside / Havg), The LFG emission rate for the top deck area (ERdeck) can be calculated as ERdeck 
= AAER X (Hdeck / Havg). 

ANALYSIS SCENARIO 

The analyses will be performed for two different landfill areas, the side slope area and the top 
deck area. The final cover slope grades range from approximately 15% to 25% for the landfill side slope 
area, and approximately 3% to 4% for the landfill top deck area. For the purpose of this ealculation 
package, the analyses will be performed for three slope grades (15%, 20% and 25%) in the landfill side 
slope area, and two slope grades (3% and 4%) in the landfill top deck area. 

It is anticipated that the perforated length of the LFG vents will range from approximately 4 ft to 
30 ft in the landfill side slope area and 10 ft to 30 ft in the landfill top deck area. For the purpose of this 
calculation package, the analyses will be performed at an increment of 2 ft for both landfill areas. 

GAS COLLECTION AND CONVEYING LAYER 

The final cover system for the MIG/De Wane Landfill consists of the following components, 
from top to bottom: (i) a 6-inch thick top soil layer; (ii) a 24-inch thick protective soil layer; (iii) a 
double-sided geocomposite layer; (iv) a 40-mil thick linear low density polyethylene (LLDPE) textured 
geomembrane layer; and (v) a 12-inch thick silty clay foundation layer with maximum hydraulic 
conductivity of 1 x 10"^ cm/s. For the purpose of this calculation package, the waste with hydraulic 
conductivity on the order of 1 x 10"^ cm/s is conservatively assumed to be directly underneath the 12-
inch thick foundation layer. 

Because the hydraulic conductivity of the waste is significantly more permeable than the silty 
clay foundation layer, LFG will flow in the waste towards the gas vents. For this analysis, the waste is 
assumed to collect and convey the LFG towards the gas vents and is considered to be the GCCL. The 
thickness of the GCCL is assumed to be equal to the perforated length of the gas vent. 

It is further conservatively assumed that LFG is able to flow vertically through the final cover 
silty clay foundation layer to the bottom of the geomembrane layer and transfer its pressure to the 
interface between the geomembrane and the silty clay foundation layer. Therefore, the maximum 
allowable LFG pressure (ugas-aihw) will be conservatively calculated at the textured geomembrane/silty 
clay foundation layer. 
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The hydraulic conductivity of the waste is calculated to be 1.4 x 10"^ cm/s as the log-average 
value based on six leachate well slug testing results as shown in Table 1 below. 

Table 1. Summary of Leachate Well Slug Test Results 

k loq(k) 
LP-01-1 1.5E-03 -2.82 
LP-01-2 1.2E-03 -2.92 
LP-01-3 5.3E-04 -3.28 
LP-02-3 4.9E-04 -3.31 
LP-04-1 3.9E-03 -2.41 
LP-04-2 4.9E-03 -2.31 

avg log (k) = 

avg k = 

-2.84 

=1 1.4E-03 Hcm/s 

According to Table 2, the mass density of LFG was assumed to be 1.31 kg/m^ or 1.31 g/cm^, and 
the dynamic (absolute) viscosity of LFG was assumed to be 1.32 x 10"^ N-s/m^. 

Table 2. Fluid Density and Viscosities [After Thiel, 1998] 

Fhiid 
Density 

e 
(kg/ia^) 

Unit wei^t 

7 
(N/m^) 

Djnamic viscosity 

(N-sy'm2 or kg''(s-m)) 

Kinematic \ iscosity 
V = M/p 

(m^'s) 

Water 9.99x102 9,80x103 1,01x10-3 1,01 x 10-" 

Air 1.20x10" 1.18x101 1.79x10-3 1.48x10-3 

Carbon dioxide, COi 1.83x10" 1.79x101 1.50x10-3 8.21 X 10-" 

Methane, CH4 6.66 X 10-1 6.54x10" 1.10x10-3 1.65x10-3 

LFG: 55% COj 
45% GIL 

1.31x10" 1.28x101 1.32x10-3 1.01 X 10-3 

Notes: \Mues for landfill gas (LFG) w«re assumed to be prorated as hasing the properties of 55% cartwn 
dioxide and 45% methane. This ratio was used to match the LFG characteristics for the CofiSn Butte case 
history, which maydifferent than other landfills. V^iies are at standard tenqierature and pressuie. 

LFG Emission Rate 

Assuming that the LFG extraction vents will be installed in 2007, the total LFG volume for Year 
2007 was obtained from the LFG Emission Calculation Package to be 6.35 x 10^ m^. The AAER was 
estimated as 6.35 x 10® mV (365 x 24 x 60) mins to be 12.1 mVmin or 427 standard cubic feet per 
minute (SCFM). As shown in Appendix A, the two ratios, Hside/Havg and Hdeck/Havg, required to estimate 
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the LFG emission rates for landfill side slope and top deck areas were estimated to be 0.707 and 1.655, 
respectively. In other words, the LFG emission rate for the landfill side slope area was reduced by 
29.3% (100% - 70.7% = 29.3%) from the AAER, and the LFG emission rate for the landfill top deck 
area was increased by 65.5% from the AAER. Therefore, the LFG emission rate for the landfill side 
slope area was estimated to be 302 SCFM (427 x 0.707 = 302 SCFM) and the LFG emission rate for the 
landfill top deck area was estimated to be 706 SCFM (427 x 1.655 = 706 SCFM). 

Maximum Allowable LFG Pressure 

Maximum allowable LFG pressures for different final cover slopes were estimated in a 
calculation package titled "Infinite Slope Calculation Package'''' and the results are summarized below. 

• Slope = 3%, Ugas-aiiow = 14.07 kN/m^, or 56.5 in. water column (w.c.); 
• Slope = 4%, Ugas-aiiow = 13.56 kN/m , or 54.5 in. w.c.; 

• Slope = 15%, Ugas-aiiow = 7.97 kNW, or 32.0 in. w.c.; 

• Slope = 20%, Ugas-aiiow = 5.45 kN/m , or 21.9 in. w.c.; and 

• Slope = 25%, Ugas-aiiow = 2.96 kN/m^, or 11.9 in. w.c. 

Vent Size 

The diameter of the LFG extraction vent was assumed to be 4" in diameter. 

CALCULATIONS 

A step by step hand calculations are shown in detail below for the landfill side slope area for the 
scenario where the vent perforation length is 4 ft and the final cover slope is 15%. 

Estimate intrinsic permeabilitv (k^ of GCCL 

• mass density of water, pw = 1.0 g/cm^ 

• gravitational constant g = 981 cm/s^ 

• absolute viscosity of water, = 1.005E-3 Pa.sec 

• k^ = ^waterMw = 1.4E-3 X 1.005E-3 / 1 / 981 X 10 = 1.43E-8 cm^ 
Pwg 

Estimate kgns of GCCL 

mass density of LFG, Pg= 1.31 E-3 g/cm^ 

absolute viscosity of LFG, pg = 1.32E-5 Pa.sec 
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• = 1.43E-8 / 1.32E-5 x 1.31E-3 x 981 / 10 = 1.40E-4 cm/s 

Estimate y, of GCCL 

• Thickness of GCCL, t = 4 ft = 1219 mm [because the perforated pipe length is 4 ft] 

• =K^J =1.40E-4x 1219/ 10= 1.7E-2cm^/s= 1.7E-6m^/s 

Estimate LEG Flux for Landfill Side Slope Area 

• LEG Emission Rate for Landfill Side Slope Area, ERside = 302 SCFM = 8.54 m^/min 

• Landfill total cover area = 2,040,272 ft^ = 189,548 m^ 

• LEG Elux for landfill side slope area, 0^ = 8.54 / 60 / 189,548 = 7.51 E-7 m^/s/m^ 

Estimate ROI of LEG Vent 

• The maximum allowable gas pressure for a 15% slope, Ugas-auo^ = 7.97 kN/m = 32.0 in. w.c. 

• The unit weight of LEG, Ygas = 1.31E-3 x981 x 0.001 / 0.01^= 12.85 N/m^ 

• The vent radius, a = 2" = 0.051 m 

Y f rsl 
o Trail 1, select aZ) = 30m, w - ^ ^ p-max ^ D'lnD D'\na + = 7.51E-7x 

12.85/2 / 1.7E-6 x (30^ x Ln(30)- 30^/2 - 30^x Ln(0.051) + 0.051^/2) = 15,004 N/m^ = 
60.3 in. W.C.; since 60.3 > 32.0, try a smaller D 

o Trail 2, select D = 20 m, Ug.max =24.9 in. w.c., since 24.9 < 32.0, try a larger D 

o Trail 3, select D = 25 m, Ug.max =40.5 in. w.c., since 40.5 > 32.0, try a smaller D 

o Trail 4, select D = 22.5 m, Ug.^ax =32.2 in. w.c., since 32.2 > 32.0, try a smaller D 

o Trail 5, select D = 22.425 m, Ug.max =32.0 in. w.c., since 32.0 = 32.0, ROI found, ROI = 
22.425 m = 73.6 ft 

RESULTS 

The ROI of LEG vents in the landfill side slope and top deck areas are summarized in Tables 3 
and 4 below. 
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Table 3. ROl of LFG Vent in Landfill Side Slope Area 

Vent Peroation Vent Slope LFG Emission ROl 
Length (ft) Dia (In.) Grade (%) Rate (SCFM) (ft) 

4 4 15 302 73.6 
6 4 15 302 88.7 
8 4 15 302 101.2 
10 4 15 302 112.2 
12 4 15 302 122.1 
14 4 15 302 131.1 
16 4 15 302 139.4 
18 4 15 302 147.2 
20 4 15 302 154.6 
22 4 15 302 161.6 
24 4 15 302 168.2 
26 4 15 302 174.6 
28 4 . 15 302 180.7 
30 4 15 302 186.6 

4 4 20 302 61.8 
6 4 20 302 74.4 
8 4 20 302 85.0 
10 4 20 302 94.1 
12 4 20 302 102.4 
14 4 20 302 109.9 
16 4 20 302 116.9 
18 4 20 302 123.5 
20 4 20 302 129.6 
22 4 20 302 135.5 
24 4 20 302 141.0 
26 4 20 302 146.4 
28 4 20 302 151.5 
30 4 20 302 156.4 

4 4 25 302 46.8 
6 4 25 302 56.3 
8 4 25 302 64.2 
10 4 25 302 71.1 
12 4 25 302 77.3 
14 4 25 302 83.0 
16 4 25 302 88.3 
18 4 25 302 93.2 
20 4 25 302 97.8 
22 4 25 302 102.2 
24 4 25 302 106.4 
26 4 25 302 110.4 
28 4 25 302 114.2 
30 4 25 302 117.9 
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Table 4. ROI of LEG Vent in Landfill Top Deck Area 

Vent Peroation Vent Slope Gas Generation ROI 
Length (ft) Dia (in.) Grade (%) Rate (SCFM) (ft) 

10 4 3 706 98.5 
12 4 3 706 107.1 
14 4 3 706 115.0 
16 4 3 706 122.4 
18 4 3 706 129.2 
20 4 3 706 135.6 
22 4 3 706 141.8 
24 4 3 706 147.6 
26 4 3 706 153.2 
28 4 3 706 158.5 
30 4 3 706 163.7 

10 4 4 706 96.8 
12 4 4 706 105.3 
14 4 4 706 113.1 
16 4 4 706 120.3 
18 4 4 706 127.0 
20 4 4 706 133.4 
22 4 4 706 139.4 
24 4 4 706 145.1 
26 4 4 706 150.6 
28 4 4 706 155.9 
30 4 4 706 160.9 
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MIG DEWANE LANDFILL 
GCCS HEAD LOSS CALCULATION - 10 WELL GCCS 

PURPOSE 

The purpose of this calculation package is to evaluate the potential head loss in header 
and lateral vacuum pipes connected to a gas collection and control system (GCCS) 
comprised of ten vertical extraction wells using the existing blower/flare skid location at 
the site. 

ASSUMED CONDITIONS 

1. From the blower/flare skid, the GCCS consists of a 4,282-ft long, 8-in. 
diameter SDR 17 HDPE header. Ten lateral lines, all made of 6-in. diameter, 
SDR 17 HDPE, will connect from the header line to 10 vertical gas extraction 
wells. Figure D3-1 shows the layout of the potential GCCS. 

2. The existing blower is an Aerovent Series 14 centrifugal blower (Model No. 
21/10-HPB-3500-20). Blower performance information is attached. The 
blower is rated at 2,000 scfm at 30.2 inches of water vacuum and is adequate 
to provide the required vacuum and gas extraction rates to a 10-well GCCS. 

3. The vacuum to be applied to the farthest well from the blower, EW-10, is 
assumed at 5 in. H2O. 

4. The gas recovery rate from nine of the wells is 20 scfm. The gas recovery 
from one of the shallower wells is 10 scfm. 

5. Starting at EW-10 and working back toward the blower, the head loss in the 
pipes is computed. Head loss is computed using attached spreadsheet. This 
spreadsheet uses the Hazen-Williams equation for calculation of head loss in 
pipe. 

The Hazen-Williams formula for calculating head loss in pipes and tubes due 
to friction can be expressed as: 

Pd = 4.52q'^V(c'^-'dh''^''")(l) 

where: 

Pd = pressure drop (psi/ft pipe) 

c = design coefficient determined for the type of pipe or tube (the higher 
the factor, the smoother the pipe or tube). For the HDPE header and 
lateral pipe, the recommended c value is 150. 

CHES2I4/10 Gas Wells - Geosvntec Fomial GCCS Head Loss Calculalion - MIG DcWanc.doc 



q = flow rate (gpm) 

dh = inside hydraulic diameter (inch) 

6. The computed required blower vacuum minus the 5 in. H2O vacuum at EW-10 
equals the friction loss in the pipe. 

RESULT 

For a factor of safety of 1.0, the required vacuum at blower is 6.5 in H2O. Therefore, 
head loss in this pipe system is 1.5 inches of H2O. Applying a factor of safety of 1.25 to 
the computed required blower vacuum results in a required design blower capacity of 8.1 
in H2O. 

CONCLUSION 

The existing blower on Site is capable of achieving the minimum gas extraction rates and 
minimum vacuums when connected to the 10-well GCCS examined for this calculation 
package. 

CHE82I4/I0 Gas Wells - Geosynlec Format GCCS Flead Loss Calciilirlinn - MIG DeWane.doc 
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MfG/DeWane Landfill - Se/Wdere. IL 
LFG Extraction System Blower Sizing Calculations 

Date: April 23. 2007 RELATIVE HDPE PIPE SIZES (SDR 

Revised Date: NOM PIPE DlA(in) 3 10 12 14 16 

Prepared By; J. Hargrove PIPE 1 D (in) 3 063 9410 11 160 12 253 14 005 

Checked By: 

ESTIMATED LFG TEMP CF): 100 

SYSTEM 

SEGMENT 

INITIAL 

POINT SEGMENT 

DESCRIPTION 

PERF. 

LENGTH 

(Ft.) 

MAX. 

LFG 

FLOW 

(SCFM) 

VACUUM 

AT 

SEGMENT 

BEGINNING 

(tnchesWC.j 

UNE 

FLOW 

(SCFM) 

LINE 

FLOW 

(ACFM) 

NOM. 

UNE 

SIZE 

{!a) 

UNE 

l.D. 

(In) 

PRESSURE 

DROP PER 

100" OF PIPE 

(Irtches 

W.C ) 

EQUIVALEfVr 

PIPE LENGTH 

FITTINGS 

(Ft.) 

UNE 

LENGTH 

(Ft) 

TOTAL 

PRESSURE 

DROP 

(indws 

W.C.I 

VACUUM 

AT 
SEGMENT 

END 

(Irx^tes W.C) 

GAS 

VELOCITY 

(Ft/s) 

REQUIRED PIPELINE FITTINGS 

SYSTEM 

SEGMENT 

INITIAL 

POINT SEGMENT 

DESCRIPTION 

PERF. 

LENGTH 

(Ft.) 

MAX. 

LFG 

FLOW 

(SCFM) 

VACUUM 

AT 

SEGMENT 

BEGINNING 

(tnchesWC.j 

UNE 

FLOW 

(SCFM) 

LINE 

FLOW 

(ACFM) 

NOM. 

UNE 

SIZE 

{!a) 

UNE 

l.D. 

(In) 

PRESSURE 

DROP PER 

100" OF PIPE 

(Irtches 

W.C ) 

EQUIVALEfVr 

PIPE LENGTH 

FITTINGS 

(Ft.) 

UNE 

LENGTH 

(Ft) 

TOTAL 

PRESSURE 

DROP 

(indws 

W.C.I 

VACUUM 

AT 
SEGMENT 

END 

(Irx^tes W.C) 

GAS 

VELOCITY 

(Ft/s) 

FITTING 
ELB 

(90) 

TEE 

(RUN) 

TEE 

(BRANCH) 

BUTT 

VALVE 

{NCREASER/ 

REDUCER 

SYSTEM 

SEGMENT 

INITIAL 

POINT SEGMENT 

DESCRIPTION 

PERF. 

LENGTH 

(Ft.) 

MAX. 

LFG 

FLOW 

(SCFM) 

VACUUM 

AT 

SEGMENT 

BEGINNING 

(tnchesWC.j 

UNE 

FLOW 

(SCFM) 

LINE 

FLOW 

(ACFM) 

NOM. 

UNE 

SIZE 

{!a) 

UNE 

l.D. 

(In) 

PRESSURE 

DROP PER 

100" OF PIPE 

(Irtches 

W.C ) 

EQUIVALEfVr 

PIPE LENGTH 

FITTINGS 

(Ft.) 

UNE 

LENGTH 

(Ft) 

TOTAL 

PRESSURE 

DROP 

(indws 

W.C.I 

VACUUM 

AT 
SEGMENT 

END 

(Irx^tes W.C) 

GAS 

VELOCITY 

(Ft/s) 
EQ. LENGTH 

(DIAMETERS): 
30 20 50 40 7 

EW-10 to Lateral to EW-9 EW-10 EW-10 to Perimeter header 0 20 50 20 21 6 5 798 001 45 4 36 0 00 50 20 1 1 2 

Laleraito EW-lO Lateral to EW-iO to Lateral to EW-9 20 50 20 21 8 7 550 0 00 44 0 550 0 01 5.0 1 2 1 1 

E/vt; to HedOer EW-b EW-9 to Header 0 10 50 10 11 6 5 798 0 00 45 4 77 0 00 50 1 0 1 1 2 

50 10 11 6 5 798 0 00 00 0 000 50 1 0 

Header between EW-9 and EW-S Lateral to EW-9 Lateral to EW-9 to Lateral to EW-S 0 30 50 30 32 a 7 550 0 00 125 350 001 50 1 7 1 

50 30 32 8 7 550 0 00 00 0 000 50 1 7 

E .V-8to Header EW-8 Lateral from EW-8 to header 0 20 50 20 21 6 5 798 0 01 45 4 77 001 50 20 1 1 2 
50 20 21 6 5 798 0 01 00 0 000 50 20 

Header t»tween EW-8 and EW-7 Lateral to EW-8 Lateral to EW-8 to Lateral to EW-7 0 50 50 50 54 8 7 550 0 01 37 8 266 0 02 50 29 1 1 

50 50 54 6 7 550 0 01 00 0 000 50 29 

EW-7 to Header EW-7 Lateral from EW-7 to header 0 20 50 20 21 6 5 798 001 45 4 159 0 01 50 20 1 1 2 

50 20 21 6 5 798 001 00 0 0 00 50 20 

Header between EW-7 and EW-6 Lateral to EW-7 Lateral to EW-7 to Lateral to EW-6 0 70 50 70 75 8 7 550 001 126 277 0 04 SO 40 1 

5 0 70 75 8 7 550 001 00 0 000 50 40 

EvV-6 to Header EW-6 Lateral from EW-6 to header 0 20 50 20 21 6 5 798 001 45 4 264 0 02 50 20 1 1 2 

5 0 20 21 6 5 798 001 00 0 0 00 50 20 

Header between EW-6 and EW-5 Laleraito EW-6 Lateral to EW-6 to Lateral to EW-5 0 90 50 90 97 8 7 560 0 02 44 0 793 0 19 52 5.2 1 1 

52 20 21 8 7 550 0 00 00 0 000 52 12 

EW-5to Header EW-5 Lateral from EW-5 to header 0 20 52 20 21 6 5 798 001 454 255 0 02 52 20 1 1 2 

52 20 21 6 5 798 001 0 0 0 0.00 52 2.0 

Header between EW-5 and EW-4 Lateral to EW-5 Lateral to EW-5 to Lateral to EW-4 0 110 52 110 lie 8 7 550 0 03 126 336 0 11 53 63 1 

53 110 118 8 7 550 0 03 00 0 000 53 63 

EW-4 to Header EW.4 Lateral from EW-4 to header 0 20 53 20 21 6 5 798 0 01 454 77 0 01 53 20 1 1 2 

53 20 21 6 5 798 0 01 0 0 0 000 53 20 

Header between EW-4 and EW-3 Lateral to EW-4 Lateral to EW-4 to Lateral to EW-3 0 130 5 3 130 140 8 7 550 0 04 37 8 214 oil 54 75 1 1 

54 130 140 8 7 550 0 04 00 0 000 54 75 

EW-3 to Header EW-3 Lateral from EW-3 to header 0 20 54 20 21 6 5 798 001 454 195 0 01 54 20 1 1 2 
5 4 20 21 6 5 798 001 00 0 000 54 20 

Header between EW-3 and EW-2 Laleraito EW-3 Lateral to EW-3 to Lateral to EW-2 0 150 54 150 161 8 7 550 006 44 0 573 034 57 86 1 1 

57 150 161 8 7 550 006 0 0 0 000 57 8 7 

EW-2 to Header EW-2 Lateral from EW-2 to header 0 20 57 20 22 6 5 798 001 454 91 0 01 57 20 1 1 2 
57 20 22 6 5 798 0 01 00 0 000 57 2.0 
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MlG/DeWane Landfill - Betvidere. IL 

LFG Extraction System Blower Si2ing Calculations 

Date: April 23. 2007 

Revised Date: 
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Checked By: 

ESTIMATED LFG TEMP (®F): 100 

RELATIVE HOPE P^ SIZES (SDR 17) Date: April 23. 2007 
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NOM PIPE DiA (in) 3 10 12 14 16 
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ESTIMATED LFG TEMP (®F): 100 

PIPE ID (in) 3 063 9410 11 160 12 253 14 005 

Date: April 23. 2007 

Revised Date: 

Prepared By: J. Hargrove 

Checked By: 

ESTIMATED LFG TEMP (®F): 100 

: SYSTEM 

. SEGMENT 

••• , • iNlTlAl; 

POINT SEGMENT 

DESCRIPTION 

•pm.' 

LENGTH 

(Ft) 

MAX, 

LFG 

FLOW 

(SCFM) 

VACUUM , 

AT 
SEGMENT 

BEGINNING 

(Inc^iea W.C.) 

UNE. 

FLOW 

ISCFM) 

LINE 

FLOW 

(ACFM) 

NOM. 

LINE 

SIZE 

(fa) 

UNE 

I.D. 

(in) 

PRESSURE 

DROP PER 

100'OF PIPE 

(inches 
W.C ) 

EQUIVALENT 

PIPE LENGTH 

OF FITTING'S 

(Ft) 

LINE 

LENGTH 

(Ft) 

TOTAL 

PRESSURE 

DROP 

(inches 
W.C.) 

VACUUM 

AT 
SEGMENT 

END' 

(inches WC) 

GAS 

VELOCITY 

(Fl/s) 

REQUIRED PIPELINE FITTINGS 

: SYSTEM 

. SEGMENT 

••• , • iNlTlAl; 

POINT SEGMENT 

DESCRIPTION 

•pm.' 

LENGTH 

(Ft) 

MAX, 

LFG 

FLOW 

(SCFM) 

VACUUM , 

AT 
SEGMENT 

BEGINNING 

(Inc^iea W.C.) 

UNE. 

FLOW 

ISCFM) 

LINE 

FLOW 

(ACFM) 

NOM. 

LINE 

SIZE 

(fa) 

UNE 

I.D. 

(in) 

PRESSURE 

DROP PER 

100'OF PIPE 

(inches 
W.C ) 

EQUIVALENT 

PIPE LENGTH 

OF FITTING'S 

(Ft) 

LINE 

LENGTH 

(Ft) 

TOTAL 

PRESSURE 

DROP 

(inches 
W.C.) 

VACUUM 

AT 
SEGMENT 

END' 

(inches WC) 

GAS 

VELOCITY 

(Fl/s) 

FITTING 
ELB 
^90) 

TEE 
(RUN) 

TEE 
(BRANCH) 

BUTT 
VALVE 

iNCREASER/ 
REDUCER 

: SYSTEM 

. SEGMENT 

••• , • iNlTlAl; 

POINT SEGMENT 

DESCRIPTION 

•pm.' 

LENGTH 

(Ft) 

MAX, 

LFG 

FLOW 

(SCFM) 

VACUUM , 

AT 
SEGMENT 

BEGINNING 

(Inc^iea W.C.) 

UNE. 

FLOW 

ISCFM) 

LINE 

FLOW 

(ACFM) 

NOM. 

LINE 

SIZE 

(fa) 

UNE 

I.D. 

(in) 

PRESSURE 

DROP PER 

100'OF PIPE 

(inches 
W.C ) 

EQUIVALENT 

PIPE LENGTH 

OF FITTING'S 

(Ft) 

LINE 

LENGTH 

(Ft) 

TOTAL 

PRESSURE 

DROP 

(inches 
W.C.) 

VACUUM 

AT 
SEGMENT 

END' 

(inches WC) 

GAS 

VELOCITY 

(Fl/s) 
EQ LENGTH 

SDiAMETERSl: 
30 20 60 40 7 

Header t»Tween EW-2 and EW-1 Lateral to EW-2 Lateral to EW.2 to Lateral to EW-1 0 170 57 170 183 6 7 550 0 07 37 8 155 0 13 58 96 1 1 

58 170 183 6 7 550 0 07 00 0 000 5 8 98 

EW-1 to Header EW-1 Lateral from EW-i to header 0 20 5 B 20 22 6 5 798 0 01 45 4 214 0 02 58 20 1 1 2 

58 20 22 6 5 798 001 00 0 000 5 8 20 

Heade' from EW-i to Blower Lateral to EW-1 Lateral to EW-i to Slower 0 190 58 190 204 8 7 550 0 08 44 0 766 0 68 65 11 0 1 1 

65 190 205 8 7 550 0 08 00 0 000 65 11 0 

K 0 POT INLET K 0 POT INLET 
K 0 POT INLET HEADER TO K 0 

POT INLET 
65 20 22 12 11 160 000 00 000 65 05 

BLOWER INLET HEADER KO POT OUTLET 
KO POT OUTLET TO BLOWER 
INLET RISER 

65 20 22 12 11 160 000 0.0 0.00 65 0.5 

BLOWER INLET RISER BLOWER INLET HEADER 
BLOWER INLET HEADER TO 
BLOWER INLET 65 20 22 12 11 160 000 00 0.00 6.5 0.5 

BLOWER OUTLET RISER BLOWER OUTLET 
BLOWER OUTLET TO BLOWER 
OUTLET HEADER 

50 20 21 12 11 160 0.00 0.0 000 SO 05 

BLOWER OUTLET HEADER BLOWER OUTLET RISER 
BLOWER OUTLET RISER TO 
fLARE INLET 

50 20 21 12 11 160 000 00 000 50 05 

1 Required Available Flare Capacity = Not required 

2 Required Blower Capaaty = 1 @ 11.400 Ft.'/hour 

3. Blower Inlet Vacuum Required = Calculated Friction Losses * 1 25 Safety Factor 
Slower Inlet Vacuum Required = 6 5 In WC *1258 61 In WC .Sav 10 In WC 

4 Blower Outlet Pressure Required = Calculated Fnction Losses 
Blower Outlet Pressure Required = In W C , Say In W 0 

TOTAL 
DROP 

5 Internal pressure drop through the ftare is (NA) in W C (from flare n rer) plus (NA) In W C. for flame arrestors (assumed) 
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HYDROLOGIC/HYDRAULIC ANALYSIS OF STORMWATER MANAGEMENT 

INTRODUCTION 

The purpose of this calculation package is to present the hydrologic/hydraulic analysis for the 
estimation of storm water nmoff and discharge from the MIG / DeWane landfill for the Modified 
Remedy conditions, which consist of regrading and placement of additional cover for the landfill cap. 
The specific goals of the analysis include calculating peak discharge of stormwater from the site via 
drainage features to stormwater management basins for the proposed conditions, comparing proposed 
conditions to existing conditions, design of stormwater detention basins, and the design of conveyance 
structures (culverts, swales and drainageways). This calculation package addresses the peak flow, 
peak velocity, and peak depth of water in drainage features that are necessary for the design of the 
landfill modifications, to demonstrate that these features are adequately sized. 

REGULATORY CRITERIA 

The Boone County, Illinois Code of Ordinances, Section 508 contains regulations for stormwater 
management for development activities in Boone County. The intent of these regulations is to 
provide detention storage of stormwater where necessary to eliminate the excessive stormwater nmoff 
caused by site development or modifications. 

Specifically, the Ordinance limits the 100-year peak discharge rate from areas of new development to 
0.2 cubic feet per second per acre (cfs/acre). 

The MIG/DeWane landfill cover modification project is not a land development project that will add 
impervious area. Modifications are being made to add material to the existing clay cover of the 
landfill, and perform grading to better manage local surface runoff. Even without stormwater 
detention, it is not anticipated that 100-year peak outflows from the landfill site would increase after 
the project is implemented, as compared to the current site conditions. In order to provide proper 
stormwater management per county ordinance, stormwater detention will be implemented where 
feasible to achieve a 0.2 cfs/acre outflow rate limit for the 100-year design storm, based on County 
criteria. 

BASIS OF DESIGN 

Stormwater detention facilities have been designed to manage the 100-year peak discharge from 
tributary landfill areas to 0.2 cfs per acre or less. Pond 1, in the northwest comer of the site, also 
receives stormwater inflow from an upstream offsite residential area. Peak flows from this offsite 
area have not been reduced to 0.2 cfs per acre, but are passed through the stormwater detention basin 
at their existing rate. 

Table 1 shows how the allowable peak discharge rates for Ponds 2, 3 and 4 were determined, using 
the allowable rate of 0.2 cfs per acre for all tributary areas for the 100-year design storm. Table 2 
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shows how the allowable peak discharge rate for Pond 1 was calculated, which has the upstream 
residential developed area that is not required to be reduced to the 0.2 cfs per acre. 

Table 1 
Allowable discharge rate for 100-year storm for Ponds 2, 3, 4 

Pond / drainage basin Drainage area (acres) Allowable 100-year peak 
outflow rate (cfs) 

Pond 2 (Southwest) 20.7 4.14 

Pond 3 (Southeast) 5.87 1.17 

Pond 4 (East) 8.45 1.69 

Table 2 
Allowable discharge rate for 100-year storm for Pond 1 (Northwest Pond) 

Contributing area 
description 

Drainage 
area 

(acres) 

Allowable 100-
year peak outflow 

rate (cfs) 

Comments 

Onsite area (landfill, 
pond, borrow pit) 

29.7 5.93 Allowable 100-year discharge is 
drainage area (acres) x 0.2 cfs per acre 

Offsite residential 
area 

0.98 4.7 Offsite area so allowable peak 
discharge rate equal to existing 100-

year peak rate from this area 

Total 30.7 10.63 Total allowable 100-year peak 
outflow is sum of previous two rows 

Some areas on the fringes of the landfill site have topography that makes it infeasible to provide local 
stormwater detention or to construct drainage features that can route the water to planned stormwater 
detention facilities. For example, on the north side of the landfill adjacent to railroad right-of-way, 
there is an area along the toe of the landfill slope from which runoff cannot be conveyed to any of the 
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planned stormwater detention facilities, because of the elevation of this area relative to the elevation 
of the stormwater facilities, and the distance between them. Because of topography, local detention at 
this location cannot be constructed either. This area will drain directly offsite, but no increase in peak 
outflow is expected because no impervious area is being added and the horizontal extent of clay 
landfill cover is not being modified. Modeling and calculations presented in this report show that 
even with some fiinge areas that drain directly offsite, overall there will be a substantial reduction in 
peak flow rates fi-om the site compared to existing conditions, as a result of the four stormwater 
detention basins that will be constructed. 

Conveyance features such as drainage benches, downchutes and culverts have been sized to 
adequately convey the peak tributary flow for the 100-year design storm. 

METHOD OF ANALYSIS 

The watershed analysis was performed using procedures described in the documents, "Urban 
Hydrology for Small Watersheds, Technical Release 55", (USDA-SCS, 1986). The computer 
program HEC-HMS was used to perform the hydrologic analysis. The computer program HY-8 was 
used to perform the hydraulic analysis of the culverts. Microsoft Excel ® spreadsheets were 
developed to perform several of the other supporting calculations, such as time of concentration, pond 
stage-storage, and swale conveyance capacity. 

ANALYZED CONDITIONS 

HEC-HMS was used to determine the stormwater volume and peak flows that must be conveyed and 
detained for post-project conditions. A HEC-HMS model was also developed to estimate peak flows 
under existing conditions. 
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Existine Condition: 

For existing conditions, a HEC-HMS model was developed to simulate total existing peak flow rates 
from the site. The site was divided into two drainage areas: an area that flows north to the existing 
railroad right of way, and an area that flows south and east to existing wetland areas. Two drainage 
areas were delineated to demonstrate that the overall peak flows from the site will decrease, as well as 
the peak flows in each offsite drainage direction. 

HEC-HMS model input such as curve numbers were based on existing land covers, consisting of 
landfill area, other open space, and offsite residential lots. 

This information was used to analyze and compare the existing condition peak flows to the peak flows 
in the proposed condition. As will be shown quantitatively, the peak flows in the proposed condition 
will be less than in existing conditions. 

Post-Proiect Condition: 

A HEC-HMS model of post-project conditions was constructed, with proposed drainage areas based 
on the final grading plan. Four stormwater management facilities - wet bottom detention ponds - will 
be used to manage peak runoff rates from the site. The HEC-HMS model includes the drainage area 
to each pond, and simulations of the performance of each pond. The model also includes drainage 
areas that represent the small areas on the fringes of the site that caimot be routed to a detention pond. 
Adding the peak discharge rates from these areas to the outflows from the ponds allows the overall 
peak runoff rates discharges from the site to be calculated, and compared to existing conditions. 

Another HEC-HMS model was created to simulate peak flows for select individual drainage areas that 
represent areas tributary to major downehutes, drainage benches and culverts. 100-year peak flow 
rates from these drainage areas were used to analyze the hydraulic capacity of proposed upland 
drainage features. 

For smaller conveyance features such as local drainage benches, peak flows were calculated using a 
unit drainage area approach. A HEC-HMS model was used to determine a linear relationship between 
drainage area and peak flow for the 100-year design storm. The measmed drainage area to a 
conveyance feature could then be used to estimate a design flow. 

HEC-HMS input and output is presented in Attachment 5. 
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PARAMETERS USED IN ANALYSIS 

The following describes the selection of the various hydrologic parameters used for watershed 
analysis. 

• Rainfall Distribution and Depth: Based on precipitation data from the "Precipitation-
Frequency Atlas of the United States (NCAA National Weather Service, 2011, 
http://hdsc.nws.noaa.gov/hdsc/pdfs/); the 24-hour precipitation magnitudes for the 100-year 
return period is used in the hydrologic analyses (see Attachment 1). The 100-year return 
period, 24-hour duration design rainfall depth is 6.69 inches. 

• Curve Number (CN): 

Existing and Proposed Landfill Cover Areas: The groimd surface of the landfill area consists 
of established vegetation and topsoil over a clay cover. This landfill has long been closed, and 
there are no working/exposed areas of landfill. A curve number (CN) of 89 was selected to 
represent landfill areas, for both existing and post-project conditions. This is based on the 
entry for "Open space, poor cover condition, Hydrologic Soil Group D (heavy clay soils)" in 
the TR-55 curve number reference table. Although a good vegetation cover will be 
established for long-term post-project conditions, using the higher curve number (which 
increases the simulated runoff volume) adds an additional factor of safety for the tightly 
compacted clay cover. 

For existing and proposed open space areas that are outside of the landfill clay cover area, a 
curve munber of 61 was used. This represents open vegetated areas in good condition with 
Hydrologic Group B (fairly well drained soils). Hydrologic Soil Group B was selected based 
upon a review of mapped soil units at the site in the NRCS soil survey. 

For the offsite residential area on the westem fiinge of the drainage area, a curve number of 75 
was used. This value was taken from the TR-55 curve number table for acre residential lots 
(confirmed by lot size measurement) and Hydrologic Group B soils. 

• Time of Concentration (TJ: The Tc value represents the total time for stormwater runoff to 
travel fi-om the hydraulically most distant point of a watershed or drainage area to a point of 
interest. Factors affecting Tc include surface roughness, channel shape, flow patterns, and 
slope. For this analysis the calculation of Tc evaluates the impact of three different types of 
stormwater runoff flow: 

> sheet flow - flow over plane surfaces, before runoff flow concentrated into a defined 
path. TR-55 allows up to 300 feet, however a variety of publications suggests using a 
length shorter than 300 ft. For this project, sheet flow lengths were estimated based 

http://hdsc.nws.noaa.gov/hdsc/pdfs/
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on a review of grading and topography and estimates of where flow would begin to 
concentration. Typically, sheet flow lengths ranged from 100 to 200 feet. 

> shallow concentrated flow - after a distance of 100 to 300 feet, sheet flow will begin 
to concentrate, but not necessarily defined in a specific channel; and 

> channel flow - flow that is confmed to a defmed channel section. 

The Tc value for a drainage area is the sum of the individual various travel time (Tt) values of 
the above flow types. The equations for calculating the T, are presented below 

> Sheet Flow: T,= 0.007 (nlt^ 

Shallow Concentrated Flow: T, = L 
3,600 V 

> Open Channel Flow: T,= nL 

3,600 (1.49)7^^-'5'^^ 
where: T, = travel time (hours); 

n = Manning's roughness coefficient (dimensionless); 
> n = 0.4 for woods, light underbrush 
> n = 0.15 for short grass 
> n = 0.05 for fallow 
> n = 0.03 for open channel, earth, grass and winding 
> n = 0.025 for open channel, earth, clean and straight 
> n = 0.022 for slope drain, provided by manufacturer 

L = length of flow (ft.); 
P2 = rainfall from a 2-year, 24-hour storm (in.); 
5 = Bed or surface slope in the flow direction (ft/ft); 
V= velocity (ft/sec); and 
r = hydraulic radius (ft.). 

Hydraulic radius, r, is defmed as A/P, where A is flow area and P is the wetted perimeter of 
the cross section. 

TR-55 provides a graphical solution for 7) for shallow concentrated flow over "paved" and 
"unpaved areas". The ''National Engineering Handbook, Section 4 Hydrology (NEH-4) 
(SCS, 1985) provides the following equation for V\ 

V = K,4~S 
where Ky is a velocity factor based on various surface conditions (i.e., paved, unpaved, 
grassed waterway, short grass pasture, etc.) and s is the slope of the land surface. TR-55 
provides a graph of velocity factors (^v), which are used to calculate V in the above 
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equation. The value of Kv used for these calculations were obtain from Figure 3-1 in the 
TR-55 manual. The Tc calculations are presented in Attachment 3. 

• Subcatchment Drainage Areas: 

Drainage areas were measured in AutoCAD. 

Screenshots of the hydrologic input parameters used in the HEC-HMS analysis are presented 
in Attachment 5. 

POND DESIGN - HYDROLOGIC ANALYSIS 

The primary design criteria for the hydrologic design of each stormwater pond is to provide adequate 
runoff storage volume, combined with the appropriate outlet structure, to restrict the pond's 100-year 
peak outflow rate to no more than the allowable outflow rates presented in Tables 1 and 2. 

The existing topography of the site, and proposed runoff conveyance features, led to the siting of four 
stormwater detention ponds around the landfill site. The locations of these four proposed ponds are 
shown in Figure 2. 

The outlet elevation and normal water level of each pond is dictated by the lowest available 
downstream outlet elevation that will allow the ponds to fully drain by gravity flow back to the 
normal water elevation. The pond bottoms are designed as wetland-type bottoms that will be 
vegetated with native shallow water and wetland plant species. Small pools with depths of 3 to 4 feet 
will be constructed at pond inlet locations and outlets to promote additional sediment settling. 

The pond hydrologic design was an iterative process, using HEC-HMS to simulate design trials of 
pond grading concepts and outlet structures. The "bounce" in the pond's water level (depth of water 
during the 100-year design storm) was generally targeted to be 4 to 5 feet. Grading concepts were 
refmed to provide the appropriate storage volumes and release rates. 

HYDROLOGIC ANALYSIS RESULTS 

Table 3 presents input parameters and results from HEC-HMS modeling of existing conditions. 
Detailed HEC-HMS input and output screenshots are presented in Attachment 5. 
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Table 3 
Existing Conditions Hydrologic Modeling 

YY MM 

Task No: 

Drainage 
basin / 
direction 

Drainage 
area (acres) 

Drainage 
area (sq 
miles) 

Curve number Lag time (minutes) 100-year peak 
flow (cfs) 

North 37.6 0.0587 79 14 170 

South 34.6 0.0541 81 13 170 

Total 72.2 0.1128 340 

Table 4 presents the results from HEC-HMS modeling of post-project conditions. 

Table 4 
Post-Project Conditions Hydrologic Modeling 

Drainage basin / description Drainage area 
(acres) 

100-year peak 
outflow (cfs) 

North; Outlet from Pond 1 (NW Pond) 30.6 9.0 

North: Direct runoff to offsite 2.8 21.9 

North total 33.4 30.9 

South: Outlet from Pond 2 (SW Pond) 20.7 3.7 

South: Outlet from Pond 3 (SE Pond) 5.9 1.1 

South: Outlet from Pond 4 (East Pond) 8.5 1.5 

South: Direct runoff to offsite, far east 
subbasin 

0.4 
3.0 

South: Direct runoff to offsite, southeast 
subbasin 

1.4 
6.9 

South: Direct runoff to offsite, south central 
subbasin 

2.4 
13.3 

South total 39.2 29.5 

Total combined 72.6 60.4 
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For post-project conditions, peak flows from individual ponds and drainage areas were added together 
to compute overall 100-year peak flows to the north, to the south, and for the overall site. This 
addition of peak flows may result in conservative peak flow totals because of differences in the timing 
of runoff peaks from different areas, so the actual post-project peak flow totals may be slightly lower 
than presented in Table 4. 

The comparison of peak flows in Tables 3 and 4 shows that with the addition of stormwater detention, 
post-project peak flow rates for the 100-year design storm will be much lower than existing peak flow 
rates. For the north area tributary to the railroad right of way, the 100-year peak flow contribution is 
reduced from 170 cfs to 31 cfs. For the south area tributary to the wetlands south and east of the site, 
the peak flow contribution is reduced from 170 cfs to 29 cfs. For the combined site, 100-year peak 
flow discharges are reduced from 340 cfs to 60 cfs. 

A copy of the HEC-HMS input parameters and output results are presented in Attachment 5. 

Table 5 presents pond-specific results and data. 

Table 5 
Stormwater Pond Modeling Results 

Pond 1 
(Northwest) 

Pond 2 
(Southwest) 

Pond 3 
(Southeast) 

Pond 4 
(East) 

100-year peak inflow (cfs) 137 106 38 46 

100-year peak outflow (cfs) 9.0 3.7 1.1 1.5 

Allowable maximum 100-year 
peak outflow per ordinance 
(cfs) 

10.6 4.1 1.2 1.7 

Pond normal water elevation 787 784 776 773 

100-year high water elevation 790.3 789.0 779.1 776.5 

Embankment elevation 792 791 781 779 

Emergency spillway elevation 791 790 780 778 

100-year peak runoff storage 
volume (acre-feet) 

6.8 6.3 1.7 2.5 

100-year peak runoff storage 
volume (inches of runoff from 
drainage area) 

2.7 3.7 3.5 3.5 
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DRAINAGE BENCH, DOWNCHUTE AND CULVERT DESIGN - HYDRAULIC ANALYSIS 

The project also includes construction of stormwater conveyance features to collect runoff and route it 
to the stormwater detention ponds. Conveyance features include: 

• Drainage benches/swales: Vegetated triangular or trapezoidal swales running perpendicular to 
direction of hillslope. Drainage benches are used to intercept and safely convey downslope 
sheet runoff, and limit the development of steep concentrated flow paths on landfill side 
slopes. Larger drainage benches/swales are also used at the toe of slopes to collect stormwater 
runoff from downchutes and route it to stormwater ponds. 

• Downchutes: Steep concrete-lined runoff channels that run approximately parallel to the 
direction of hillslope. Downchutes are used to collect runoff from upslope drainage benches, 
and safely convey this runoff to lower elevations in a non-erosive manner. Given the steep 
slopes and concentrated flows, fabric-formed concrete linings will be used to armor the bottom 
and side slopes of the trapezoidal downchutes. 

• Culverts are used at selected locations to convey concentrated flow under access drives. 

The drainage benches, swales, downchutes and culverts are all designed to effectively convey the 
runoff from the 100 year, 24 hour design storm. Attachment 6 presents the hydraulic design 
calculations of the proposed drainage benches and downchutes. Tables 6 and 7, shown in the 
Hydraulic Analysis Results section below, summarize the peak flows and hydraulic design parameters 
of downchutes and drainage benches. Microsoft Excel spreadsheets were developed to analyze the 
conveyance capacity of drainage benches and downchutes. 

Attachment 7 presents the hydraulic design calculations of the proposed culverts. Table 8 in the 
following section summarizes the peak flows to each culvert. The computer program HY-8 was used 
to perform the hydraulic analysis of the culverts. 

For numerous smaller drainage basins tributary to smaller conveyance features, it would not be cost-
effective to simulate all of these drainage basins individually in HEC-HMS. Instead, a peak flow vs. 
drainage area rating curve was used. This rating curve was developed by simulating a series of 
hypothetical subbasins with increasing drainage areas in HEC-HMS, and plotting the results 
(comparison of peak flows and areas). A watershed lag time of 7 minutes was assumed. This 
assumption leads to conservative results, because in reality the lag time will increase as drainage area 
size increases, leading to lower unit peak flows. A curve number of 89 was used. 

It was found that drainage area and peak flow can be linearly related by the equation Peak Flow (cfs) 
= 7.2 X Drainage Area (acres). 

HYDRAULIC ANALYSIS RESULTS 

The maximum flow capacity of all downchutes, swales and culverts (as presented in Attachments 
6 and 7) is greater than the estimated peak discharge from the 100 year, 24 hour design storm. 
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The following tables summarize the hydraulic design results of these conveyance features. 

Table 6 
Downchute Hydraulic Design Summary 

Downchute 
Name/ 

Location 

Drainage 
area 

(acres) 

100-year 
peak flow 

(cfs) 

Slope 
(%) 

Flow 
depth (ft) 

Freeboard 
(ft) 

Flow 
capacity at 

1.5 ft 
depth (cfs) 

lA-1 (west) 4.1 30 7% 0.76 0.74 122 

lB-1 (north) 7.7 55 14% 0.86 0.64 172 

2A-1 
(southwest) 

8.5 61 4% 1.24 0.26 92 

3-2 (southeast) 2.9 21 10% 0.58 0.92 145 

4A-1 
(northeast) 

1.5 11 15% 0.36 1.14 178 

All downchutes are designed to have a trapezoidal cross section, with a 2 foot bottom width and 2:1 
side slopes. The minimum vertical distance from the downchute bottom to the top of the adjacent 
berm is 1.5 feet. 

The hydraulics for downchutes 2B-1, 3-1, 4B-1 were not analyzed in detail. It was determined from a 
review of the drainage areas and slopes of these downchutes that they have combinations of smaller 
drainage areas (and therefore smaller design flows) and/or steeper slopes (and therefore greater 
hydraulic capacity) that result in these downchutes also having adequate hydraulic capacity, based on 
the geometric design criteria described in the preceding paragraph. 

Major benches are those drainage benches which generally lie at the toe of the landfill side slopes. 
Because these benches receive incoming flow from downchutes or receive flow from large 
contributing drainage areas, they were found to have higher 100-year peak flows that necessitated the 
use of a trapezoidal channel section. Because of the larger drainage areas and higher peak flows of 
these drainage benches, hydraulic capacity calculations were performed individually for these major 
benches and are summarized below in Table 7. 
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Table 7 
Major Bench Hydraulic Design Summary 

Major Bench 
Name/ 

Location 

Drainage 
area 

(acres) 

100-year 
peak flow 

(cfs) 

Slope 
(%) 

Flow 
depth 
(ft) 

Free
board 
(ft) 

Flow capacity 
at 1.5 ft depth 

(cfs) 
lB-7 

(northwest) 11.1 59 1.5% 1.34 0.68* 
145* (at 2 ft 

depth) 

2A-6 
(southwest) 5.8 30 1.5% 0.98 0.52 75 

3-4 (southeast 
midlevel) 2.9 20 2% 0.88 0.62 84 

3-7 (southeast 
low-level) 4.8 35 1.5% 0.94 0.56 103 

4A-5 (east 
midlevel) 4.6 26 1.5% 0.90 0.60 81 

4B-1 (east 
low-level) 3.5 25 1.5% 0.80 0.70 103 

For all major benches, the cross section will be trapezoidal, with a minimum 3 foot bottom width and 
3:1 or greater side slopes. 
* For all major benches except for lB-7(Northwest), the depth of the bench (from the charmel bottom 
to the top of the downslope berm) is a minimum of 1.5 feet. For major bench lB-7, the depth of the 
bench is 2 feet, to accommodate the higher design flow in this bench. 

Hydraulic Analysis of Minor Drainage Benches 

Drainage benches located in the upper slope and midslope region of the site have smaller tributary 
drainage areas and smaller 100-year peak design flows. These drainage benches are also much more 
numerous than the major drainage benches. Individual hydraulic analyses of all of these benches 
were not performed. Instead, the hydraulic performance of typical triangular (V-shaped) drainage 
benches was assessed for longitudinal slopes of 1.5, 2 and 3%. Attachment 6 includes the spreadsheet 
printouts from these analyses. 

Drainage areas to minor benches were then visually assessed, and drainage basin delineations were 
conducted for those minor benches that appeared to have the largest drainage areas. 100-year peak 
flows were calculated based on the drainage area/peak flow linear relationship established in 
Attachment 8, or with subbasin-specific HEC-HMS models. These peak flows were then used to 
verify that the typical triangular drainage bench at slopes ranging from 1.5% to 3% had adequate 
capacity to convey design flows. 
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Hydraulic Analysis of Culverts 

Table 8 summarizes the hydraulic design data for the major culverts. Detailed culvert modeling input 
and results are presented in Attachment 7. 

Table 8 
Culvert Design Flows and Geometric Data 

Culvert into 
Pond 1 

(Northwest 
Pond) - north 

culvert 

Culvert into 
Pond 1 

(Northwest 
Pond) - south 

culvert 

Culvert into 
Pond 2 

(Southwest 
Pond) 

Culvert into 
Pond 3 

(Southeast 
Pond) 

Drainage area (acres) 12.4 5.6 16.6 5.5 

100-year peak flow 
(cfs) 

66 41 88 37 

Approximate length 
(ft) 

180 170 70 60 

Upstream invert 
elevation (ft) 

793 806 791 780.5 

Downstream invert 
elevation (ft) 

791 791 790 780 

Pipe diameter 
(inches) 

36 36 36 36 

Number of barrels 2 1 2 1 

Computed upstream 
headwater elevation 
(ft) 

795.92 809.23 794.78 783.6 
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SUMMARY AND CONCLUSIONS 

Stormwater pond sizing was analyzed using HEC-HMS. Adequate pond storage volumes will be 
provided to reduce 100-year peak pond outflows to 0.2 cfs per acre (in accordance with the Boone 
County stormwater ordinance), except for the pass-through of peak flows from offsite existing 
development. Overall existing and post-project 100-year peak flows from the site were also 
simulated, and it is estimated that the series of four detention ponds will reduce the overall peak 100-
year discharge from the site by over 80%. 

The drainage benches, swales, downchutes and culverts have been designed to effectively convey 
the runoff from the 100 year, 24 hour design storm. The maximum flow capacity of all benches, 
swales, downchutes and culverts (as presented in Attachments 6 and 7) is greater than the estimated 
peak discharge from the 100 year, 24 hour design storm. 
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ATTACHMENT 1 

Reference Documentation 

a) NOAA Rainfall Point Precipitation Frequency Estimates 
b) TR-55 Curve Number Chart 

c) TR-55 Sheet Flow Velocity Chart 
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(0.661-0.794) 

0.884 
(O.eOS-0.971) 

1.18 
(1.08-1.30) 

145 
(1.33-1.59) 

1.71 
(1.55-1.66) 

1.82 
(1.66-2.01) 

2.13 
Qil.O -STV 

0437 
(0.490-0.5e9) 

0.836 
(0.761-0.916) 

1.02 
(0.935-1.12) 

140 
(1.28-1.54) 

1.78 
(1.61-1.93) 

2.07 
(1.68-2.27) 

2.22 
(2.02-2.45) 

2.63 
/t TO.*! GOT 

Average recurrence interval (years) 

10 
0.617 

(0.561-0.678) 

0.963 
(0.866-1.05) 

1.17 
(1.07-1.29) 

1.63 
(1.46-1.79) 

247 
(1.88-2.28) 

244 
(2.21-2.68) 

2.63 
(2.39-2.90) 

3.17 
It aa.-j Ki\ 

25 

0.704 
(Q.637-0.775) 

148 
(0.975-1.19) 

143 
(1.20-1.46) 

148 
(1.70-2.07) 

244 
(2.21-2.68) 

2.90 
(2.61-3.18) 

3.14 
(2.B3-3.45) 

3.87 
/"* AO. A OTV 

50 100 
0.784 

(0.703-0.863) 

1.19 
(1.07-1.31) 

147 
(1.32-1.62) 

2.10 
(1.89-2.31) 

2.77 
(2.48-3.05) 

3.34 
(2.98-3.65) 

3.62 
(3.23-3.99) 

446 
A n4.K 

0467 
(0.763-0.948) 

149 
(1.15-1.43) 

140 
(1.43-1.77) 

241 
(2.06-2.56) 

3.10 
(2.76-3.42) 

3.77 
(3.35-4.14) 

4.11 
(3.64-4.53) 

6.29 
/A ao-R ac\ 

200 

0.936 
(0.625-1.04) 

140 
(1.23-1.55) 

1.74 
(1.53-1.94) 

2.64 
(2.23-2.82) 

344 
(3.03-3.83) 

446 
(3.73-4.66) 

4.63 
(4.07-5.14) 

6.12 
/R 0-7.C 7Q\ 

500 

144 
(0.902-1.17) 

142 
(1.33-1.71) 

1.90 
(1.66-2.14) 

242 
(2.45-3.17) 

3.90 
(3.39-4.38) 

4.91 
(4.25-5.46) 

648 
(4.65-6.00) 

7.32 
la 4A.Q om 

httpV/hdsc.rNvs .noaa.g o>/hdsc/pfcls/pfds_map_cont.html?t}|gnrlF 11 

1000 
1.13 

(0.971-148) 

146 
(1.41-1.87) 

246 
(1.77-2.34) 

3.09 
(2.65-3.50) 

444 
(3.72-4.92) 

647 
(4.74-6.26) 

6.11 
(5.20-6.89) 

846 
rr nR.Q 
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2/19/2014 PFDS: Contiguous US 

12-hr 
2J07 

(1.88-Z30) 
2^48 

(2.24-2.72) 
3.00 

(Z73-3.32) 
3J9 

(3.26-3.96) 
4J6 

(3.62-4.79) 
1 8.11 
1 (4.64-5.63) 

8.91 
(5.19-6.53) 

642 
(6.90-7.50) 

8.13 
(&e9-9.09) 

947 
(7.68-10.7) 

24-hr 2A1 
(Z22'164) 

2.01 
(2.67-3.19) 

3.63 
(3.33-3.08) 

4J2 
(3.88-4.63) 

6.10 
(4.62-5.60) 

1 6.86 
1 (5.26-6.46) 

6.69 
(6.93-7.41) 

744 
(6.6B-a51) 

948 
(7.77-10.2) 

104 
(6.70-11.8) 

2-day 2.77 
(2.94-3.04) 

2J3 
(3.06-3.67) 

4.14 
(3.79-4.55) 

4.80 
(4.38-5.28) 

8.76 
(5.22-6.35) 

1 6.88 
1 (5.91-7.29) 

748 
(6.64-6.34) 

648 
(7.42-9.53) 

949 
(6.56-11.3) 

114 
(9.51-13.0) 

Way 2.98 
(2.72-3.22) 

3.84 
(3.27-3.07) 

4JB 
(4.01-4.76) 

8.01 
(4.60-6.48) 

8.97 
(5.44-6.64) 

1 6.78 
1 (6.13-7.46) 

747 
(6.86-6.49) 

846 
(7.63-9.66) 

10.1 
(8.78-11.6) 

114 
(9.71-13.1) 

4^Jay 2.14 
(2.00-3.40) 

3.78 
(3.46-4.07) 

4.67 
(4.22-4.65) 

6J3 
(4.82-6.67) 

6.18 
(5.66-6.72) 

1 6.98 
1 (6.35-7.63) 

746 
(7.08-6.64) 

844 
(7.64-9.79) 

104 
(8.65-11.6) 

114 
(8.90-13.2) 

7-day 3.98 
(3.40-3.93) 

4J4 
(4.04-4.67) 

6.10 
(4.63-5.69) 

8.88 
(5.46-6.34) 

6.86 
(6.32-7.41) 

1 7.87 
1 (7.03-8.33) 

848 
(7.76-9.34) 

941 
(8.52-10.5) 

10.9 
(9.81-12.2) 

12.1 
(10.5-13.7) 

IWay 4.14 
(3.67-4.44) 

4.91 
(4.59-5.26) 

6.82 
(5.43-6.24) 

6Je 
(6.10-7.04) 

7.69 
(7.03-0.16) 

1 8^46 
1 (7.78-9.12) 

947 
(8.64-101) 

104 
(9.34-11.3) 

114 
(10.5-13.0) 

134 
(11.4-14.6) 

2Way 6.68 
(5.30-6.03) 

6.70 
(6.26-7.14) 

7.66 
(7.37-8.41) 

8.79 
(6.22-0.40) 

10.0 
(9.34-10.7) 

1 11.1 
1 (10.2-11.9) 

12.1 
(11.1-13.1) 

134 
(12.0-14.3) 

144 
(13.3-161) 

16.1 
(14.3-17.8) 

3(Way 6.04 
(6.52-7.37) 

0.20 
(7.71-8.72) 

9.57 
(9.00-10.2) 

10.6 
(0.86-11.3) 

12il 
(11.2-12.8) 

I 13.1 
1 (12.2-14.1) 

144 
(13.2-15.4) 

154 
(14.2-16.8) 

174 
(15.6-18.7) 

184 
(16.6-20.4) 

45^ 
8.78 

(8.23-9.26) 
10.3 

(6.72-10.9) 
12Jt 

(11.3-117) 
13 J 

(12.4-14.0) 
14.9 

(13.9-15.6) 
I 16.2 
1 (15.1-171) 

174 
(16.2-18.7) 

184 
(17.4-20.3) 

20.7 
(18.9-22.5) 

224 
(20.1-24.3) 

6(May 10.6 
(10.0-11.2) 

12.6 
(11.6-13.2) 

14.3 
(13.6-15.2) 

16.7 
(14.9-18.6) 

17.8 
(10.5-18.6) 

1 18.9 
1 (17.7-20.1) 

204 
(19.0-21.6) 

21.7 
(20.2-23.3) 

234 
(21.8-25.5) 

26.1 
(22.9-27.3) 

\o. iiro^u/ 

Reclpllation frequency (PF) estimates in this talile are based on frequency analysis of partial duratton series (PDS). 
KSjirtMrs In parenthesis are PF estimatea at low er and upper bounds of the 90% confidence Interval. The probabtty that preclpttation frequency esUmates (for a given duration and average 
recurrence interval) w ill be greater than the upper bound (or less than the low er bound) is S%. Estimates at upper bounds are not checked against probable maximim preclpttation (P^p estimate: 
and may be higher than currentV valid PfyiPvakjes. 
nease refer to NOAA Atlas 14 document for more rrformation. 

Estimatea from the table in cavfbrmat | precipitation frequency estimates • | Submit I 

Main Link Categories: 
HomelOHD 

US Department of Commeree 
National Oceanic and Atmosptienc Adminiaratlon 
National Weattier Service 
Office of Hydrologic Development 
1325 East West Highway 
Silver Spring, MD 20910 
Page Author: HDSC webmaster 
Page laei modified: April 23. 2013 

Map Disclaimer 
Diedaimer 
Credits 
Glossary 

Privacy P 
Abo 

Career Opportut 

rittp://hdsc.nws.noaa.goVlidsc/pfds/plds_map_cont.html?btnirl^il 2/2 



Chapter 2 Estimating Runoff Technical Release 55 
Urban Hydrology for Small Watersheds 

Table 2-2a Runoff curve numbers for urban areas 1/ 

Cover description 
Curve numbers for 

-hydrologic soil group • 

Average percent 

Cover type and hydrologic condition impervious area ̂  A B C D 

Fully developed urban areas (vegetation established) 

Open space (lawns, parks, golf courses, cemeteries, etc.)a': 
Poor condition (grass cover < 50%) 68 79 86 89 
Fair condition (grass cover 50% to 75%) 49 69 79 84 
Good condition (grass cover > 75%) 39 61 74 80 

Impervious areas: 
Paved parking lots, roofs, driveways, etc. 

(excluding right-of-way) 98 98 98 98 
Streets and roads: 

Paved; curbs and storm sewers (excluding 
right-of-way) 98 98 98 98 
Paved; open ditches (including right-of-way) 83 89 92 93 
Gravel (including right-of-way) 76 85 89 91 
Dirt (including right-of-way) 72 82 87 89 

Western desert urban areas: 
Natirral desert landscaping (pervious areas only) ^ 63 77 85 88 
Artificial desert landscaping (impervious weed barrier. 

desert shrub with 1- to 2-inch sand or gravel mulch 
and basin borders) 96 96 96 96 

Urban districts: 
Commercial and business 85 89 92 94 95 
Industrial 72 81 88 91 93 

Residential districts by average lot size: 
1/8 acre or less (town hoirses) 65 77 85 90 92 
1/4 acre 38 61 75 83 87 
1/3 acre 30 57 72 81 86 
1/2 acre 25 54 70 80 85 
1 acre 20 51 68 79 84 
2 acres 12 46 65 77 82 

Developing urban areas 

Newly graded areas 
(pervious areas only, no vegetation) 6' 77 86 91 94 

Idle lands (CN's are determined using cover types 

similar to those in table 2-2c). 

1 Average runoff condition, and 1^ = 0.2S. 
2 The average percent impervious area shown was used to develop the composite CN's. Other assmnptions are as follows: impervious areas are 

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in 
good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2-3 or 2-4. 

3 CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space 
cover type. 

•1 Composite CN's for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage 
(CN = 98) and the pervious area CN. The pervious area CN's are assumed equivalent to desert shrub in poor hydrologic condition. 

3 Composite CN's to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4 
based on the degree of development (impervious area percentage) and the CN's for the newly graded pervious areas. 

(210-VI-TR-55, Second Ed., June 1986) 2-5 



Chapter 2 Estimating Runoff Technical Release 56 
Urban Hydrology for Small Watersheds 

Table 2-2b Runoff curve numbers for cultivated agricultural lands V 

Cover description 
Hydrologic 

Curve numbers for 
hydrologic soil group 

Cover type Treatment &' condition 3/ A B C D 

Fallow Bare soil 77 86 91 94 
Crop residue cover (CR) Poor 76 85 90 93 

Good 74 83 88 90 

Row crops Straight row (SR) Poor 72 81 88 91 
Good 67 78 85 89 

SR + CR Poor 71 80 87 90 
Good 64 75 82 85 

Contoured (C) Poor 70 79 84 88 
Good 65 75 82 86 

C + CR Poor 69 78 83 87 
Good 64 74 81 85 

Contoured & terraced (C&T) Poor 66 74 80 82 
Good 62 71 78 81 

C&T-t CR Poor 65 73 79 81 
Good 61 70 77 80 

Small grain SR Poor 65 76 84 88 
Good 63 75 83 87 

SR-HCR Poor 64 75 83 86 
Good 60 72 80 84 

C Poor 63 74 82 85 
Good 61 73 81 84 

C + CR Poor 62 73 81 84 
Good 60 72 80 83 

C&T Poor 61 72 79 82 
Good 59 70 78 81 

C&T+ CR Poor 60 71 78 81 
Good 58 69 77 80 

Close-seeded SR Poor 66 77 85 89 
or broadcast Good 58 72 81 85 
legumes or C Poor 64 75 83 85 
rotation Good 55 69 78 83 
meadow C&T Poor 63 73 80 83 

Good 51 67 76 80 

1 Average runoff condition, and 1^=0.28 
2 Crop residue cover applies only if residue is on at least 5% of the surface throughout the year. 
2 Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and canopy of vegetative areas, 

(b) amount of year-round cover, (c) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good > 20%), 
and (e) degree of surface roughness. 

Poor Factors impair infiltration and tend to increase runoff. 

Good: Factors encourage average and better than average infiltration and tend to decrease runoff. 

2-6 (210-VI-TR-55, Second Ed., June 1986) 



Chapter 3 Time of Concentration and Travel Time Technical Release 55 
Urban Hydrology for Small Watersheds 

Figure 3-1 Average velocities for estimating travel time for shallow concentrated flow 

.50 

Average velocity (ft/sec) 

3-2 (210-VI-TR-55, Second Ed., June 1986) 
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TR-55, Worksheet 3: Time of Concentration (Tc) or Travel time (Tt) 

Project: MIG Dewane Landfill 
Location: Belvidere. Illinois 
By: Aaron Voikenino. GeoSvntec Consultants 
Date: March 19. 2014 

Subbasin / flow path : North downchute, upper benches, west bench 

Sheet Flow Segment ID | 1 AB 1 

1 Surface Description (Table 3-1) Dense Gr. 
2 Manning's roughness coeff., n (Table 3-1) 0.24 
3 Flow Length, L (Total L<300') ft 190 
4 2-yr, 24-hr rainfall, P2 in 2.91 

® 0.007(nL)°® 
6 T = 0 5 0.4 Liation 3-3) 

r 0 S 

ft/ft 0.03 ® 0.007(nL)°® 
6 T = 0 5 0.4 Liation 3-3) 

r 0 S 
hr 0.35 

Shallow Concentrated Flow Segment ID | 1 BC 1 Segment ID | 

7 Surface Description (Paved or Unpaved) Unpaved 
8 Flow Length, L ft 0 
9 Watercourse Slope, s ft/ft 0.01 
10 /.J. _ L Dcity,V (Figure 3-1) ft/s 1.6 
11 • ' 3600V T, (Equation 3-1) hr 0.00 

= \ 0.35 1 

= I 0.00 "I 

Channel Flow Segment ID | 1 AB 1 

12 Cross-sectional flow area, a ft=^ 2.65 
13 Wetted Perimeter, P„ ft 5.95 
14 Hydraulic Radius, r = a/P„ ft 0.45 
15 Channel Slope, s ft/ft 0.02 
16 Manning's roughness coefficient, n 0.03 
17 Velocity v = [(1.49/n) r° s° ft/s 4.11 
18 Flow Length, L ft 245 
19 Travel time, T,=[L/3600V] hr 0.02 

] c 

= I 0.02 "I 

20 Watershed Time of Concentration, Tc •hours I i 

GG, 4/10/2014,12:14 PM GEOSYNTEC CONSULT/SLNTS TimeOlConcCalcs.xlsx, ChuteN-LevUp-W 



TR-55, Worksheet 3: Time of Concentration (Tg) or Travel time (Tt) 

Project: MIG Dewane Landfill 
Location: Belvidere. Illinois 
By: Aaron Volkenina. GeoSvntec Consultants 
Date: March 19. 2014 

Subbasin / flow path : 

Sheet Flow 

North downchute, upper benches, east bench 

Segment ID | AB | [ 

1 Surface Description (Table 3-1) Dense Gr. 

2 Manning's roughness coeff., n (Table 3-1) 0.24 
3 Flow Length, L (Total L<300') ft 190 

4 2-yr, 24-hr rainfall, P2 In 2.91 

5 _ 0.007(nL)°® 
T - p 0 SgO 4 Liation 3-3) 

ft/ft 0.03 

6 
_ 0.007(nL)°® 
T - p 0 SgO 4 Liation 3-3) hr 0.35 + = I 0.35 "I 

Shallow Concentrated Flow Segment ID j BC ] Q 

7 Surface Description (Paved or Unpaved) Unpaved 
8 Flow Length, L ft 0 
9 Watercourse Slope, s ft/ft 0.01 

10 i _ L acity, V (Figure 3-1) ft/s 1.6 

11 • * ~ 3600V T, (Equation 3-1) hr 0.00 = I 0.00 "I 

Channel Flow 

12 Cross-sectional flow area, a 
13 Wetted Perimeter, P„ 
14 Hydraulic Radius, r = a/P«, 
15 Channel Slope, s 
16 Manning's roughness coefficient, n 
17 Velocity v = [(1.49/n)r° 
18 Flow Length, L 
19 Travel time, Tt=[L/3600V] 

.0.67g0.5j 

Segment ID | AB 

ft^ 3.9 
ft 7.2 

ft 0.54 
ft/ft 0.02 

0.03 

ft/s 4.65 
ft 315 

hr 0.02 = I 0.02 1 

20 Watershed Time of Concentration, Tc •hours CULU 

00,4/10/2014,12:15 PM GEOSYNTEC CONSULTANTS TimeOfConcCalcs-xlsx, ChuteN-LevUp-E 



TR-55, Worksheet 3: Time of Concentration (Tc) or Travel time (Tt) 

Project: MIG Dewane Landfill 
Location: Belvidere. Illinois 
By: Aaron Volkenina. GeoSvntec Consultants 
Date: March 19. 2014 

Subbasin / flow path : North downchute, middle benches, east bench 

Sheet Flow Segment ID AB 1 Segment ID 

1 Surface Description (Table 3-1) Dense Gr. 

2 Manning's roughness coeff., n (Table 3-1) 0.24 
3 Flow Length, L (Total L<300') ft 115 
4 2-yr, 24-hr rainfall, P2 In 2.91 

® 0.007(nL)°® 
6 T= 0 5_o,4 nation 3-3) 

ft/ft 0.07 ® 0.007(nL)°® 
6 T= 0 5_o,4 nation 3-3) hr 0.17 + 

*2 ^ 

1 1 Shallow Concentrated Flow Segment ID BC 1 1 1 1 1 1 
7 Surface Description (Paved or Unpaved) Unpaved 
8 Flow Length, L ft 0 
9 Watercourse Slope, s ft/ft 0.01 
10 i L Dcity, V (Figure 3-1) ft/s 1.6 
11 ' * ~ 3600V Tt (Equation 3-1) hr 0.00 + 

=C 0.17 

-L 0.00 

Channel Flow 

12 Cross-sectional flow area, a 
13 Wetted Perimeter, P„ 
14 Hydraulic Radius, r = a/P„ 
15 Channel Slope, s 
16 Manning's roughness coefficient, n 
17 Velocity v = [(1.49/n) r°®^ s° 
18 Flow Length, L 
19 Travel time, T,=[L/3600V] 

Segment ID | AB I 

ft^ 1.92 
ft 5.06 

ft 0.38 
ft/ft 0.02 

0.03 
ft/s 3.67 

ft 380 

hr 0.03 = I 0.03 1 

20 Watershed Time of Concentration, Tc •hours I 0.20 j 

GO, 4/10/2014,12:16 PM GEOSYNTEC CONSULTANTS TimeOfConcCalcs.xlsx, ChuteN-LevMid-E 



TR-55, Worksheet 3; Time of Concentration (Tc) or Travel time (Tt) 

Project: MIG Dewane Landfill 
Location: Belvidere. Illinois 
By: Aaron Voikenino. GeoSvntec Consultants 
Date: March 19. 2014 

Subbasin / flow path : Northeast downchute, middle benches, east bench 

Sheet Flow Segment ID | 1 AB I 

1 Surface Description (Table 3-1) Dense Gr. 
2 Manning's roughness coeff., n (Table 3-1) 0.24 
3 Flow Length, L (Total L<300') ft 100 
4 2-yr, 24-hr rainfall, P2 In 2.91 

® T- 0.007(nL)°® 
6 T = 0 5,0 4 LJation 3-3) 

10 5 

ft/ft 0.18 ® T- 0.007(nL)°® 
6 T = 0 5,0 4 LJation 3-3) 

10 5 
hr 0.10 

Z. ^ 

Shallow Concentrated Flow Segment ID | 1 BC 1 Segment ID | 

7 Surface Description (Paved or Unpaved) Unpaved 
8 Flow Length, L ft 0 
9 Watercourse Slope, s ft/ft 0.01 

10 L acity, V (Figure 3-1) ft/s 1.6 
11 ' * ~ 3600V T, (Equation 3-1) hr 0.00 

°i I 

= I 0.00 "I 

Channel Flow Segment ID 1 1 AB 

12 Cross-sectional flow area, a ft^ 1.01 
13 Wetted Perimeter, P„ ft 3.67 
14 Hydraulic Radius, r = a/P„ ft 0.28 
15 Channel Slope, s ftm 0.02 
16 Manning's roughness coefficient, n 0.03 
17 Velocity v = [(1.49/n) r° s° ft/s 2.96 
18 Flow Length, L ft 130 
1 g Travel time, T,=[L/3600V] hr 0.01 °l °°' I 

20 Watershed Time of Concentration, •hours I I 

CX5,4/10/2014, 12:16 PM GEOSYNTEC CONSULTANTS TimeOfConcCalcs.xlsx, ChuleNE-LevMid-E 



TR-55, Worksheet 3: Time of Concentration (Tc) or Travel time (Tj) 

Project: MIG Dewane Landfill 
Location: Beividere. Illinois 
By: Aaron Volkenino. GeoSvntec Consultants 
Date: March 19, 2014 

Subbasin / flow path : 

Sheet Flow 

Northeast downchute, upper benches, west bench 

Segment ID j AB "j 

1 Surface Description (Table 3-1) Dense Gr. 

2 Manning's roughness coeff., n (Table 3-1) 0.24 
3 Flow Length, L (Total L<300') ft 195 
4 2-yr, 24-hr rainfall, P2 in 2.91 

5 0.007(nL)°® 
T = p 0.5,0.4 "ation 3-3) 

"2 s 

ft/ft 0.04 

6 
0.007(nL)°® 

T = p 0.5,0.4 "ation 3-3) 
"2 s 

hr 0.32 + = I 0.32 "I 

Shallow Concentrated Flow Segment ID | BC I [ 

7 
8 
g 

10 
11 

Surface Description (Paved or Unpaved) 
Flow Length, L 
Watercourse Slope, s 

L jcity, V (Figure 3-1) 
t ~ 3600V Tt (Equation 3-1) 

ft 
ft/ft 
ft/s 
hr 

Unpaved 

0.01 
1.6 
0.00 = I 0.00 1 

Channel Flow 

12 Cross-sectional flow area, a 
13 Wetted Perimeter, P„ 

14 Hydraulic Radius, r = alP^ 

15 Channel Slope, s 
16 Manning's roughness coefficient, n 
17 Velocity v = [(1.49/n) r° 
18 Flow Length, L 
ig Travel time, T,=[L/3600V] 

.0.67g0.5j 

Segment ID | CD 1 

ft^ 4.18 
ft 7.46 

ft 0.56 
ft/ft 0.02 

0.03 

ft/s 4.76 
ft 170 

hr 0.01 °l I 

20 Watershed Time of Concentration, T^ •hours I 033 I 

GG, 4/10/2014,12:18 PM GEOSYNTEC CONSULTANTS TimeOfConcCalcs.xlsx, ChuteNE-LevUp-W 



TR-55, Worksheet 3: Time of Concentration (Tc) or Travel time (Tt) 

Project: MIG Dewane Landfill 
Location: Belvldere. Illinois 
By: Aaron Volkenino. GeoSvntec Consultants 
Date: March 19. 2014 

Subbasin / flow path : Southwest downchute, upper benches, east bench 

Sheet Flow Segment ID | 1 AB 1 Segment ID | 

1 Surface Description (Table 3-1) Dense Gr. 
2 Manning's roughness coeff., n (Table 3-1) 0.24 
3 Flow Length, L (Total L<300') ft 210 
4 2-yr, 24-hr rainfall, P2 in 2.91 

® ^ 0.007(nL)°® .. 
6 T= p^o.5g0 4 Liation3-3) 

ft/ft 0.03 ® ^ 0.007(nL)°® .. 
6 T= p^o.5g0 4 Liation3-3) hr 0.38 

Shallow Concentrated Flow Segment ID | 1 BC 1 

7 Surface Description (Paved or Unpaved) Unpaved 
8 Flow Length, L ft 0 
9 Watercourse Slope, s ft/ft 0.01 
10 < _ L 3city, V (Figure 3-1) ft/s 1.6 
11 " ^ ~ 3600V Tt (Equation 3-1) hr 0.00 

[ 

= I 0.38 1 

= I 0.00 1 

Channel Flow 

12 Cross-sectional flow area, a 
13 Wetted Perimeter, P„ 

14 Hydraulic Radius, r = a/P„ 

15 Channel Slope, s 
16 Manning's roughness coefficient, n 
17 Velocity v = [(1.49/n) r° s° ®] 
18 Flow Length, L 
19 Travel time, Tt=IL/3600V] 

Segment ID | AB 

ft^ 4.6 
ft 7.84 

ft 0.59 
ft/ft 0.02 

0.03 

ft/s 4.91 
ft 475 

hr 0.03 = I 0.03 1 

20 Watershed Time of Concentration, T^ hours 

minutes 

0.41 
25 

GG, 4/10/2014, 12:19 PM GEOSYNTEC CONSULTANTS TimeOfConcCalcs.xlsx, ChuteSW-LevUp-E 



TR-55, Worksheet 3: Time of Concentration (Tc) or Travel time (Tt) 

Project: MIG Dewane Landfill 
Location: Belvidere. Illinois 
By: Aaron Volkeninq, GeoSyntec Consultants 
Date: March 19. 2014 

Subbasin / flow path : 

Sheet Flow 

South central downchute, upper benches, west bench 

Segment ID j AB "| 

1 Surface Description (Table 3-1) Dense Gr. 

2 Manning's roughness coeff., n (Table 3-1) 0.24 
3 Flow Length, L (Total L<300') ft 205 
4 2-yr, 24-hr rainfall, P2 in 2.91 

5 0.007(nL)°® .. 
T= „ 0 5 04 uation3-3) 

K, s 

ft/ft 0.03 

6 
0.007(nL)°® .. 

T= „ 0 5 04 uation3-3) 
K, s 

hr 0.38 = I 0.38 1 

Shallow Concentrated Flow Segment ID j BC ~| [| 

7 
8 
9 

10 
11 

Surface Description (Paved or Unpaved) 
Flow Length, L 
Watercourse Slope, s 

L 3city, V (Figure 3-1) 
• t ~ 3600V Tt (Equation 3-1) 

Unpaved 
ft 0 

ft/ft 0.01 
ft/S 1.6 

hr 0.00 0.00 

Channel Flow 

12 Cross-sectional flow area, a 
13 Wetted Perimeter, P„ 

14 Hydraulic Radius, r = a/P„ 

15 Channel Slope, s 
16 Manning's roughness coefficient, n 
17 Velocity v = [(1.49/n) r° s° 
18 Flow Length, L 
19 Travel time, Tt=[L/3600V] 

Segment ID | AB 1 

ft^ 1.47 
ft 4.43 

ft 0.33 
ft/ft 0.02 

0.03 

ft/s 3.35 
ft 170 

hr 0.01 °i I 

20 Watershed Time of Concentration, Tc hours 

minutes 

0.39 
23 
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TR-55, Worksheet 3: Time of Concentration (Tc) or Travel time (Tt) 

Project: MIG Dewane Landfill 
Location: Belvidere. Illinois 
By: Aaron Volkenino. GeoSvntec Consultants 
Date: March 19. 2014 

Subbasin / flow path : 

Sheet Flow 

Major bench: southeast midlevel 

Segment ID j AB ~i 

1 Surface Description (Table 3-1) Dense Gr. 
2 Manning's roughness coeff., n (Table 3-1) 0.24 
3 Flow Length, L (Total L<300') ft 150 

4 2-yr, 24-hr rainfall, P2 in 2.91 

5 ^ 0.007(nL)°® .. 
T = „ 0 5 0 4 Liation 3-3) 

S 

ft/ft 0.047 

6 
^ 0.007(nL)°® .. 
T = „ 0 5 0 4 Liation 3-3) 

S 
hr 0.25 °l ° I 

Shallow Concentrated Flow Segment ID BC 

7 Surface Description (Paved or Unpaved) Unpaved 
8 Flow Length, L ft 25 
9 Watercourse Slope, s ft/ft 0.2 
10 /^ _ L Dclty,V (Figure 3-1) ft/s 7 

11 t 3600V T, (Equation 3-1) hr 0.00 = I 0.00 1 

Channel Flow 

12 Cross-sectional flow area, a 
13 Wetted Perimeter, P„ 

14 Hydraulic Radius, r = a/P„ 

15 Channel Slope, s 
16 Manning's roughness coefficient, n 
17 Velocity v = [(1.49/n)r° 
18 Flow Length, L 
19 Travel time, T(=[L/3600V] 

.0.67g0.5j 

Segment ID | CD 

ft^ 5.03 
ft 11.63 

ft 0.43 

ft/ft 0.02 
0.03 

ft/s 4.01 
ft 365 

hr 0.03 = I 0 03 1 

20 Watershed Time of Concentration, Tc hours 

minutes 

0.27 

16 

GG, 4/10/2014, 12:20 PM GEOSYNTEC CONSULTANTS TimeOfConcCalcs.xlsx, MajorBenchSEmidlevel 



TR-55, Worksheet 3: Time of Concentration (Tj.) or Travel time (Tt) 

Project: MIG Dewane Landfill 
Location: Belvldere. Illinois 
By: Aaron Voikenino. GeoSvntec Consultants 
Date: March 31. 2014 

Subbasin/flow path: 

Sheet Flow 

Existing conditions, overall south basin 

Segment ID j AB 

1 Surface Description (Table 3-1) Dense Or. 

2 Manning's roughness coeff., n (Table 3-1) 0.24 
3 Flow Length, L (Total L<300') ft 175 
4 2-yr, 24-hr rainfall, Pg in 2.91 
5 0.007(nL)° ® , „ 

' ~ p o.5_o.4 uation 3-3) 
r 2 S 

ft/ft 0.037 
6 

0.007(nL)° ® , „ 
' ~ p o.5_o.4 uation 3-3) 

r 2 S 
hr 0.31 I 

Shallow Concentrated Flow • Segment 1 Segment ID | BC 1 Q 

7 
8 
9 
10 
11 

Surface Description (Paved or Unpaved) 
Flow Length, L 
Watercourse Slope, s 

L ocity,V (Figure 3-1) 
t ~ 3600V T, (Equation 3-1) 

ft 
ftm 
ft/s 
hr 

Shallow Concentrated Flow - Segment 2 Segment ID j CD 

Unpaved 
220 

0.023 
2.4 
0.03 + = I 0.03 I 

] 

7 Surface Description (Paved or Unpaved) Unpaved 
8 Flow Length, L ft 415 
9 Watercourse Slope, s ftm 0.1 
10 Average Velocity, V (Figure 3-1) ft/s 5 
11 Travel time, T, (Equation 3-1) hr 0.02 = I 0.02 ] 

Channel Flow 

12 Cross-sectional flow area, a 
13 Wetted Perimeter, P« 
14 Hydraulic Radius, r = a/P„ 
15 Channel Slope, s 
16 Manning's roughness coefficient, n 
17 Velocity v = [(1.49/n) r°" s°^ 
18 Flow Length, L 
19 Travel time, T,=[L/3600V] 

Segment ID | 1 AB 1 

ft^ 1.47 
ft 4.43 

ft 0.33 
ftm 0.02 

0.03 
ft/s 3.35 

ft 0 
hr 0.00 = 1 0.00 ] 

20 Watershed Time of Concentration, T^ hours 
minutes 

0.35 
21 
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TR-55, Worksheet 3: Time of Concentration (Tc) or Travel time (T,) 

Project; MIG Dewane Landfill 
Location: Beividere, Illinois 
By: Aaron Volkenina. GeoSvntec Consultants 
Date: March 31. 2014 

Subbasin / flow path : 

Sheet Flow 

Existing conditions, overall north basin 

Segment ID [~ AB 

1 Surface Description (Table 3-1) Dense Gr. 

2 Manning's roughness coeff., n (Table 3-1) 0.24 
3 Flow Length, L (Total L<300') ft 160 
4 2-yr, 24-hr rainfall, P2 in 2.91 
5 0.007(nL)''® 

T- p 0.5,0.4 uation3-3) 
^2 ® 

ft/ft 0.028 
6 

0.007(nL)''® 
T- p 0.5,0.4 uation3-3) 

^2 ® 
hr 0.32 0.32 

Shallow Concentrated Flow - 1 Segment ID I BC 

7 Surface Description (Paved or Unpaved) Unpaved 
8 Flow Length, L ft 180 
9 Watercourse Slope, s ftm 0.028 
10 J.J. L ocity, V (Figure 3-1) ft/s 2.7 
11 * 3600V T, (Equation 3-1) hr 0.02 + 

Shallow Concentrated Flow - Segment 2 Segment ID j CD "1 Q 

7 Surface Description (Paved or Unpaved) Unpaved 
8 Flow Length, L ft 255 
9 Watercourse Slope, s ft/ft 0.11 
10 Average Velocity, V (Figure 3-1) ft/s 5.2 
11 Travel time, Tt (Equation 3-1) hr 0.01 

= I 0.02 ] 

'I I 

Channel Flow 

12 Cross-sectional flow area, a 
13 Wetted Perimeter, P« 
14 Hydraulic Radius, r = a/P„ 
15 Channel Slope, s 
16 Manning's roughness coefficient, n 
17 Velocity v = [(1.49/n) r° s" ®] 
18 Flow Length, L 
19 Travel time, T,=[L/3600V] 

Segment ID | 1 DE 

ft^ 28 
ft 28.3 
ft 0.99 

ft/ft 0.03 
0.04 

ft/s 6.41 
ft 770 

hr 0.03 = 1 0.03 ~| 

20 Watershed Time of Concentration, T<; hours 
minutes 

0.38 
23 
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GEOSYNTEC CONSULTANTS p^ge 

Written by: ACV Date: 14 04 10 Reviewed by: MRB Date: 14 04 17 
YY ^ DD YY MM DD~ 

Client: Republic Project: MIG / DeWane landfill Project/Proposal No.: CHE8214 Task No: 

ATTACHMENT 4 

Pond Stage Storage Tables 



Pond 1 (Northwest Pond) 

Elevation Area_sqft Area acres 

Incremental 

storage (cu ft) 

Cumulative storage 

above NWL (cu ft) 

Cumulative storage 

above NWL (acre-ft) 

787 80,435 1.85 

788 85,220 1.96 82,828 82,828 1.90 

789 90,080 2.07 87,650 170,478 3.91 

790 95,015 2.18 92,548 263,025 6.04 

791 100,027 2.30 97,521 360,546 8.28 

792 105,115 2.41 102,571 463,117 10.63 

Pond 2 (Southwest Pond) 

Elevation Area_sqft Area acres 

Incremental 

storage (cu ft) 

Cumulative storage 

above NWL (cu ft) 

Cumulative storage 

above NWL (acre-ft) 

784 46,586 1.07 

785 49,706 1.14 48,146 48,146 1.11 

787 56,212 1.29 105,918 154,064 3.54 

789 63,074 1.45 119,286 273,350 6.28 

791 70,291 1.61 133,365 406,715 9.34 

Pond 3 (Southeast Pond) 

Elevation Area_sqft Area acres 

Incremental 

storage (cu ft] 

Cumulative storage 

above NWL (cu ft) 

Cumulative storage 

above NWL (acre-ft) 

776 19,510 0.45 

778 25,313 0.58 44,823 44,823 1.03 

780 31,340 0.72 56,653 101,476 2.33 

781 34,440 0.79 32,890 134,366 3.08 

Pond 4 (East Pond) 

Elevation Area_sqft Area acres 

Incremental 

storage (cu ft) 

Cumulative storage 

above NWL (cu ft) 

Cumulative storage 

above NWL (acre-ft) 

773 27,050 0.62 

775 31,050 0.71 58,100 58,100 1.33 

777 35,195 0.81 66,245 124,345 2.85 

778 37,330 0.86 36,263 160,608 3.69 

779 39,500 0.91 38,415 199,023 4.57 



GEOSYNTEC CONSULTANTS 

Written by; ACV Date: 14 04 10 Reviewed by: MRB Date: 14 04 17 
~YY MM TO VY l^i DD~ 

Client: Republic Project: MIG / DeWane landfill Project/Proposal No.: CHE8214 Task No: 

ATTACHMENT 5 

HEC-HMS Input and Output 



HEC-HMS; existing conditions April 10, 2014 

EXISTING CONDITIONS 

HEC-HMS INPUT 



HEC-HMS: existing conditions April 10. 2014 

^ Basin Model [Existingi 

^ Subbasin Area [ExistingConditions] 

Show Elements: All Elements -r 

Subbasin Area 
(MI2) 

South 0.0541 

North 0.0587 

Ofi^'teResidentiai 0.00153 

Sorting: Hvdrolo^ w] 

Apply I Close 

'4 



HEC-HMS; existing conditions Aprii 10, 2014 

t ̂
 Curve Number Loss [ExistingConditions] 

Show Elements: All Elements •> i Sorting: Hydrologiq • 

Subbasin Initiai Abstraction 
CN) 

Curve Number Impervious 
(%) 

^ South 81 0.0 

ij North 79 0.0 

. OffsiteResidential 75 0.0 
4 

1 
''' 

^ SCSTransform[ExistingConditions] 

Show Elements: All Elements • ; 

Subbasin Lag Time 
(MIN) 

South 13 

North 14 

OffsiteResidential 10 



HEC-HMS: existing conditions Aprii 10, 2014 

EXISTING CONDITIONS 

HEC-HMS OUTPUT 



HEC-HMS: existing conditions Aprii 10, 2014 

'r3 Global Summary Results for Run "IGOyr" 

Project: ExistingConditions Simulation Run: lOOyr 

a \wg3m 

StartofRun: 0Uan2011,00:00 
End of Run: 05Jan2011, 00:00 
Compute Time: 10Apr2014, 13:06:10 

Basin Model: ExistingConditions 
Meteorologlc Model: 100 yr 
Control Specifications: Control 1 

Show Elements: [All Elements » i Volume Units: o IN AC-FT Sorting: [HydroJogic •J 

Hydrologic Drainage Area Peak Discharge Time of Peak Volume 
Element (MI2) (CPS) ON) 

South 0.05410 170.4 0Dan2011, 12:06 4.52 
North 0.05870 170.2 OUanaill, 12:07 4.30 
OffsiteResidential 0.00153 4.7 01Jan2011, 12:03 3.88 

, -j ifiiifriiiiiiMii'lfl •rii iii-iiiififiY'T 



HEC-HMS: post-project conditions April 10, 2014 

POST-PROJECT CONDITIONS 
STORMWATER DETENTION PONDS 

AND DIRECT TO OFFSITE DRAINAGE AREAS 

HEC-HMS INPUT 



HEC-HMS: post-project conditions April 10, 2014 

PonONW 

1^^ Direct! oOtrsite_Nor1h 

DlrectToOf^M_FarEast 

lAuOralnbaslnE 

PondE 

/

DralnbsslnSW 

DlrecfToOltsite^SouthCentral 

kOralnbaslnSE 
Direct! oOtfsite_Southeasl 

?S5siibbas!r^lre?[yV^^ 

Show Elements: | All Elements Sorting: Hydroiogid • 

Subbasin Area 
(MI2) 

BasinNW 0.0479 

E>rainbasjnSW 0.0323 

DrainbasinE 0.0132 

DrainbasinSE 0.0092 

DirectToOffelte_SouthC... 0.0037 

DirectToOffeite_FarEast 0.0006 

DirectToOffeite_North 0.0044 

DirectToOffeite_Southeast 0.0021 



HEC-HMS: post-project conditions April 10, 2014 

A 
^ Curve Number Loss [WorldngModel] 

Show Bements: All Elements 

Tsn p«iW!r 
I B irfat 

Sorting: HvJroiogid w " 

Subbasin Initial Abstraction Curve Number Impervious 
(IN) (%) 

Basir^ 80 0.0 

Drar4)asinSW 89 0.0 

Dranbasirf 89 0.0 

DrainbasinSE 89 0.0 

DirectToOffsite_SouthC... 73 0.0 

DirectToOffisite_FarEast 89 0.0 

DirectToOffsiteJMorth 89 0.0 

Di-ectToOffsite_Southeast 70 0.0 

•a Itfa SCS Trarvsforrn[WorkingModel] 

Show Elements: ! All Elements 

Subbasin Lag Time 
(MIN) 

BasinNW 15 

DrainbaslnSW 16 

DralnbaslnE 14 

DrainbasinSE 10 

DirectToOffisite_So... 5 

DirectToOff5ite_Fa... 5 

DirectToOffeiteJvio... 5 

DirectToOffisite_So... 5 

mcD'-" 

Sorting: jHydrojogi^ • 



HEC-HMS: post-project conditions Aprii 10, 2014 

Pond 1 (Northwest Pond) input data 

HEC-HMS IZ3 H] 

[EJJ Reservoir Options 

Basin Name: 
Element Name: 

Desaiption: 

Downstream: 

Method: 

Storage Method: 

*Elev-Area Function: 

*Elev-Dls Function: 

Primary: 

Initial Condition: 

Initial Elevation (FT) 

WorkingModel 
PondNW 

Qallow=10.6 cfis (4/7/14) Design 

-None— 

Outflow Curve 

Elevation -Area -Discharge 

PondNW_ElevArea 

PondNW_ElevDischarge 

Elevation-Discharge 

Elevation 

787 

B 

1 

M 
M 



HEC-HMS: post-project conditions Aprii 10, 2014 

Elevation-Area Data 

HI Select a Paired Data 

Sdect^jTSiie Graph 

Elevation (FT) Area (AC) 

7S6.75 0.0010 

736.99 0.0011 

787.00 1.8500 

788.00 1.9600 

789.00 2.0700 

790.00 2.1800 

791.00 2.3000 

792.00 2,4100 

Eievation-Discharge Data 

|H Select a Paired Data 

Elevation (FT) Discharge (CFS) 

787.00 0.0 

788.43 3.0 

789.30 6.0 

790.33 9.0 

790.75 10.0 

792.00 15.0 



HEC-HMS: post-project conditions April 10, 2014 

HEC-HMS 

Pond 2 (Southwest Pond) input data 

1 = 1® 

lial Reservoir Options 

Basin Name: WorkingModel 
Element Name: PondSW 

DesCTlption: Q lOOAllow =4. Icfis (4/iO DesignHW=790 

Downstream: -None-

Method; Outflow Structures 

Storage Method: Elevation-Area 

*Eiev-Area Function: PondSW_ElevArea 

Initial Condition: Elevation 

"Initial Elevation (FT) 734 

MainTallwater: Assume None 

Auxiliary: , -None-

Time Step Method: Automatic Adaption 

Outlets: 

Spillways: 

Dam Tops: 

Pumps: 

1 

0; 

0-

Dam Break: i No 

Dam Seepage: No 

Release: No 

Evaporation: !No 

n 

• ^ 



HEC-HMS: post-project conditions April 10, 2014 

Elevation-Area Data 

Select Table i Graph 

Bevation (FT) Area (AC) 

783.75 0.0010 

783.99 0.0011 

784.00 1.0700 

785.00 1.1400 

787.00 1.2900 

789.00 L4500 

791.00 1.6100 

Outlet structure data 

Outlet 1 IMI Reservoir Options 

Basin Name: Working Model 
Element Name: PondSW 

Method: Orifice Outlet 

Direction: Main 

Number Barrels: 

"Center Elevation (FT) 784.08 

"Area (FT2) 10.349 

•Coefficient: 0.6 



HEC-HMS: post-project conditions April 10, 2014 

Pond 3 (Southeast Pond) input data 

HEC-HMS 

IBI Reservoir Options 

Basin Name: WorkingModei 
Element Name: PondE 

Description: Q lOOallow «1.7cfis (4/7) DesignHW»778 

Downstream: -None-

Method: Outflow Structures 

Storage Method: Elevation-Area 

*Sev-Area Function: PondE_ElevArea 

Initial Condition: Elevation 

Initial Elevation (FT) 773 

MalnTaliwater: Assume None 

Auxiliary: —None— 

Fime Step Method: Automatic Adaption 

Outiets: 

Spillways: 

Dam Tops: 

Pumps: 

Dam Break: No 

Dam Seepage: 

Release: 

No 

No 

Evaporation: No 

1 i 

1 

0f4i 

J 



HEC-HMS: post-project conditions April 10, 2014 

Select a Paired Data 

Sdect jTabie | Graph | 

Qevation (hi) Area (AC) 

775.60 0.00100 

775.99 0.00110 

776.00 0.45000 

778.00 0.58000 

780.00 0.72000 

781.00 0.79000 

Outlet structure data 

leal Reservoir Outlet 1 Options 

Basin Name: WorkingModel 
Element Name: PondSE 

Method: Orifice Outlet 

Direction: Man 

Number Barrels: 

•Center Elevation (FT) 

•Area(FT2) |0.126 

•Coefficient: ;0.6 

775.8 

iliJ 



HEC-HMS: post-project conditions April 10. 2014 

HEC-HMS 

Pond 4 (East Pond) Input data 

I 

Isl Reservoir Options 

Basin Name: Working Model 
Element Name: PondE 

Description: Q 100allow=1.7cfis (4/7) DesignHW=778 

Downstream: -None— • 

Method: Outflow Structures • 

Storage Method: Elevation-Area 1 
•J 

*Elev-Area Function: PondE_ElevArea • 

Initial Condition: Elevation 

Initial Elevation (FT) 773 

Main Tailwater: Assume None 

Auxiliary: -None- • : 

Time Step Method: Automatic Adaption • 

Outlets: 1 1 A 1 
• 

Spillways: l| 1 •J 

Dam Tops: 1 o'ciJ 
Pumps: 1 0 A , 

Dam Break: W 

Dam Seepage: :No • 

Release: • 

Evaporation: No .. ...5 • 



HEC-HMS: post-project conditions Aprii 10, 2014 

Elevation-area data 

Select a Paired Data 

Select iTaWe Graph 

Elevation (PO Area (AC) 

772.60 0.0010 

772.99 0.0011 

773.00 0.6200 

775.00 0.7100 

777.00 0.8100 

778.00 0.8600 

779.00 0.9100 

Outlet structure data 

Id Reservoir Outlet 1 Options j 

Basin Name: WorkingModel 
Element Name: PondE 

Method: Orifice Outlet 

Direction: Main 

Number Barrels: 

•Center Elevation (pT) 772.83 

•Area (F=T2) 0,165 

•Coefficient: 0.6 



HEC-HMS; post-project conditions April 10, 2014 

POST-PROJECT CONDITIONS 
STORMWATER DETENTION PONDS 

AND DIRECT TO OFFSITE DRAINAGE AREAS 

HEC-HMS OUTPUT 



HEC-HMS; post-project conditions Aprii 10, 2014 

rS Global Summary Results for Run "lOOyr* S-

Project; MIG Simulation Run: lOOyr 

StartofRun: 01Jan2011,00:00 
End of Run: 05Jan2D 11, 00:00 
Compute Time: 10Apr2014, 16:14:33 

Basin Model: WorldngModel 
Meteorologic Model: 100 yr 
Control Specifications: Control 1 

ShowSements: All Elements Volume Units: • IN AC-FT Sorting: IHydrobgic w 

Hydrologic Drainage Area Peak Discharge Time of Peak Volume 
Qement (MI2) (CFS) ON) 

BasinNW 0.0479 136.8 01Jan2011, 12:08 4.41 
PondNV; 0.0479 9.0 01Jan2011, 13:45 4.41 
DrainbasinSW 0.0323 105.5 0Uan2011,12:08 5.41 
PondSW 0.0323 3.7 OUan2011, 15:39 5.35 
DrainbasinE 0.0132 46.3 01Jan2011, 12:06 5.41 
PondE 0.0132 1.5 0Uan2011, 15:36 5.41 
DrainbasinSE 0.0092 37.6 01Jan2011, 12:03 5.41 
PondSE 0.0092 1.1 01Jan2011, 15:25 5.41 
DirectToOffsite_SouthCentral 0.0037 13.3 0Uan2011, 11:59 3.67 
DirectToOffeite_FarEast 0.0006 3.0 01Jan2011, 11:58 5.41 
DirectToOffiateJVorth 0.0044 21.9 01Jan2011, 11:58 5.41 
DirectToOflsite_Southeast 0.0021 6.9 0Dan2011, 11:59 3.36 



HEC-HMS: post-project conditions April 10, 2014 

Pond 1 (Northwest Pond) results 

Project: MIG 

Simulation Run: lOOyr Reservoir: PondNW 

StartofRun: OUanM 11, 00:00 
Bid of Run: 05Jan2011, 00:00 
Compute Time: 10Apr2014, 16:14:33 

Basin Model: WorkmgModei 
Meteorologic Model: 100 yr 
Control Specifications: Control 1 

Volume Units: 0 IN AC4=T 

Computed Results 

Peak Inflow: 136.8 (CPS) 
Peak Outflow : 9.0 (CPS) 
Total Inflow: 4.41 (IN) 
Total Outflow : 4.41 (IN) 

Date/Time of Peak Inflow : 01Jan2011, 12:08 
Date/Time of Peak Outflow : 0Uan2011, 13:45 
Peak Storage : 6.8 (AC-FT) 
Peak Elevation : 790.34 (FT) 

Pond 2 (Southwest Pond) results 

n Summary Results for Reservoir "PondSW" a 0^ 

f;: 
§ 

Project: MIG 
Simulation Run: lOOyr Reservoir: PondSW 

Start of Run: 0Uan2011,00:00 
End of Run: 05Jan2011,00:00 
Compute Time: 10Apr2014, 16:14:33 

Basin Model: WorldngModel 
Meteorologic Model: 100 yr 
Control Specifications: Control 1 

Volume Units: a IN AC-FT 

Computed Results 

Peak Inflow: 105.5 (CPS) 
Peak Outflow : 3.7 (CPS) 
Total Inflow : 5.41 (IN) 
Total Outflow : 5.35 (IN) 

Date/Time of Peak Inflow : 0 lJan2011, 12:08 
Date/Time of Peak Outflow : 01Jan2011, 15:39 
Peak Storage: 6.3 (AC-FT) 
Peak Elevation : 789.02 (FT) 



HEC-HMS: post-project conditions April 10, 2014 

Pond 3 (Southeast Pond) results 

Project; MIG 

SimdationRun; lOOyr Reservoir: PondSE 

Start of Run: 0Uan2011, 00:00 
End of Run: 05Jan2011, 00:00 
Compute T»ne: 10Apr2014, 16:14:33 

Basin Model: WorkingModel 
Meteorologic Model: 100 yr 
Control Specifications: Control 1 

Volume Units: « IN > ACH=T 

Computed Results 

Peaklnflow: 37.6 (CPS) 
Peak Outflow : 1.1 (CPS) 
Total Inflow : 5.41 (IN) 
Total Outflow : 5.41 ffN) 

Date/Time of Peak Inflow : 0 lJan2D 11, 12:03 
Date/Time of Peak Outflow : 0Uan2011, 15:25 
Peak Storage: 1.7(AC-fT) 
Peak Elevation : 779.05 OFT) 

Pond 4 (East Pond) results 

Summary Results for Reservoir "PondE" 

Project: MIG 

Simulation Run: lOOyr Reservoir: PondE 

StartofRun: 0Uan2011, 00:00 
End of Run: 053an2011, 00:00 
Compute Time: 10Apr2014, 16:14:33 

Basin Model: WorkingMoclel 
Meteorologic Model: 100 yr 
Control Specifications: Control 1 

Volume Units: « IN ^ AC-FT 

Computed Results 

Peaklnflow: 46.3 (CPS) 
Peak Outflow: 1.5 (CPS) 
Total Inflow : 5.41 (IN) 
Total Outflow : 5.41 ON) 

Date/Time of Peak Inflow : 0 Uan2D 11, 12:06 
Date/Time of Peak Outflow : 0Uan2011, 15:36 
Peak Storage: 2.5(AC-FT) 
Peak Elevation : 776,53 (FT) 



HEC-HMS: Upland Conveyance Features Drainage April 10, 2014 

SELECTED DRAINAGE AREAS 
FOR UPLAND CONVEYANCE FEATURES 

HEC-HMS INPUT 

Note: This HEC-HMS model contains drainage area simulations developed to calculate peak 
design flows for selected upland stormwater conveyance features (drainage benches, 
downchutes, culverts). It is not intended to be a comprehensive routing model of the upland 
conveyance system, nor were all conveyance features peak flows calculated via this model. 
Peak design flows for many conveyance features, especially those with smaller drainage areas, 
were calculated using a unit area / peak flow ratio approach developed in Attachment 9. 



HEC-HMS: Upland Conveyance Features Drainage April 10, 2014 

Hps™ -g' 1-^ 

I^MajareenchNW 

|^^ToCuly8it_NWPond_NotthCul» 

ChuleSW_LevUp_Eastfi8nch 

^ ToCulvett_8WPond 

MaiotBenchEastMidlevel 

1^^ ChuteN_Le¥Up_EastBBnch 

^ MaiorBenchSW 

Subbasin Area [WorlcingModel] 

Show Elements: All Elements - ^ 

Subbasin Area 
(MI2) 

ChuteSW_LevUp_E... 0.00509 

ChuteN_LevUp_Ea... 0.00387 

MajorBenchNW 0.0173 

MajorBenchSW 0.009 

MajorBenchSE_Midl... 0.0046 

MajorBenchEastMid... 0.0071 

ToCulvertJMWPon... 0.0194 

ToCulvert_SWPond 0.0259 

ToCulvert_SEPond 0.00859 

ToCulvert_EastPond 0.01297 

|^ToCul»ett_EastPond 

MajOfBenchSE.MIdlevel 

|^ToCulvert_8EPand 

Sorting; jHydrologid • 



HEC-HMS: Upland Conveyance Features Drainage April 10, 2014 

^ Curve Number Loss [WorlcingModel] 

Show Bements: ^ All Elements 

iB!S?»5ssr^r s 1^ 

Sorting! Ihiydroibdcj • 

Stijbasin Initial Abstraction Curve Number Impervious 
ON) (%) 

ChuteSW_LevUp_E... 89 0.0 

ChuteNJ.evUp_Ea... 89 0.0 

MajorBendiNW 89 0.0 

MajorBendiSW 89 0.0 

MajoreenchSE_Kidl... 89 0.0 

Major8erK±£astMd... 89 0.0 

ToCdvert_NV/Pon... 89 0.0 

ToCiJvert_SWPond 89 0.0 

ToCiJvert SB>orxl 89 0.0 

ToCulvert_EastPond 89 0.0 

^ SCSTransform[WorkingModel] 

Show Elements: All Elements -r 

Subbasin Lag Time 
(MIN) 

ChuteSW_LevUp_E... 15 

ChuteN_LevUp_Ea... 13 

MajorBenchNW 15 

MajorBendiSW 15 

MajorBenchSE_Midl... 9 

MajorBendiEastMld... 13 

ToCulvert_NWPon... 15 

ToCulvert_SV/Pond 15 

ToCulvert_SEPond 9 

ToCulvert_EastPond 13 

S 

Sorting: jHydroiogid irj 



HEC-HMS; Upland Conveyance Features Drainage April 10, 2014 

SELECTED DRAINAGE AREAS 
FOR UPLAND CONVEYANCE FEATURES 

HEC-HMS OUTPUT 



HEC-HMS: Upland Conveyance Features Drainage April 10, 2014 

nS Global Summaiy Results for Run "lOOyr" % 

Project; UpiandDrainage Simulation Run: lOOyr 

'IK.^ 

StartofRun: 01Jan2011,00:00 
End of Run: 05Jan2011, 00:00 
Compute Time: 10Apr2014, 16:33:45 

Basin Model: WorkingModel 
Meteoroiogic Model: 100 yr 
Control Specifications: Control 1 

Show Elements: i All Elements Volume Units: o IN AC-FT Sorting: iHydrolo^ w 

Hydrologic Drainage Area Peak Discharge Time of Peak Volume 

Element (MI2) (CPS) ON) 
ChuteSVy_LevUp_EastBench 0.00509 17.2 01Jan2011, 12:07 5.41 

ChuteN_LevUp_EastBench 0.00387 14.1 01Jan2011, 12:06 5.41 
MajorBenchNV/ 0.01730 58.5 01Jan2011, 12:07 5.41 

MajorBenchSW 0.00900 30.4 01Jan2Dll, 12:07 5.41 
MajorBenchSE_Midlevel 0.00460 19.6 0Uan2011, 12:02 5.41 

MajorBenchEastMidlevel 0.00710 25.8 01Jan2011, 12:06 5.41 

ToCulvert_NWPond_NorthCulv 0.01940 65.6 0Uan2011, 12:07 5.41 
ToCulvert_SV>/Pond 0.02590 87.6 0Uan2011, 12:07 5.41 

ToCulvert_SEPond 0.00859 36.6 01Jan2011, 12:02 5,41 
ToCulvert_EastPond 0.01297 47.2 0Uan2011, 12:06 5.41 
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Table 6-1 
Downchute Hydraulic Design Summary 

Downchute 
Name/ 

Location 

Drainage 
area 

(acres) 

100-year 
peak flow 

(cfs) 

Slope 
(%) 

Flow 
depth (ft) 

Freeboard 
(ft) 

Flow 
capacity at 

1.5 ft 
depth (cfs) 

lA-1 (west) 4.1 30 7% 0.76 0.74 122 

lB-1 (north) 7.7 55 14% 0.86 0.64 172 

2A-1 
(southwest) 

8.5 61 4% 1.24 0.26 92 

3-2 (southeast) 2.9 21 10% 0.58 0.92 145 

4A-1 
(northeast) 

1.5 11 15% 0.36 1.14 178 

All downchutes have trapezoidal cross section, with 2 foot bottom width and 2:1 side slopes. The 
minimum depth from downchute bottom to top of adjacent berm is 1.5 feet. 

All downchute peak flows computed from drainage area / peak flow equation of Q (cfs) = 7.2 x 
drainage area (acres). See attachment 8 for development of this equation. 

Hydraulics for downchutes 2B-1, 3-1, 4B-1 were not analyzed in detail. It was determined from 
visual inspection of drainage area and slopes that combinations of design flows/slopes for these 
downchutes result in less severe design criteria than those listed in table above; therefore these 
downchutes also have adequate hydraulic capacity. 
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Table 6-2 
Major Bench Hydraulic Design Summary 

Major benches are those drainage benches which generally lie at the toe of the landfill side slopes. 
Because these benches receive incoming flow from downchutes or receive flow from large 
contributing drainage areas, they were found to have higher 100-year peak flows that necessitated the 
use of a trapezoidal channel section. Because of the larger drainage areas and higher peak flows of 
these drainage benches, hydraulic capacity calculations were performed individually for these major 
benches and are summarized below. 

Major Bench 
Name/ 

Location 

Drainage 
area 

(acres) 

100-year 
peak flow 

(cfs) 

Slope 
(%) 

Flow 
depth 
(ft) 

Free
board 
(ft) 

Flow capacity 
at 1.5 ft depth 

(cfs) 
lB-7 

(northwest) 11.1 59 1.5% 1.34 0.68* 
145* (at 2 ft 

depth) 

2A-6 
(southwest) 

5.8 30 1.5% 0.98 0.52 75 

3-4 (southeast 
midlevel) 2.9 20 2% 0.88 0.62 84 

3-7 (southeast 
low-level) 4.8 35 1.5% 0.94 0.56 103 

4A-5 (east 
midlevel) 4.6 26 1.5% 0.90 0.60 81 

4B-1 (east 
low-level) 3.5 25 1.5% 0.80 0.70 103 

For all major benches, the cross section shall be trapezoidal, with a minimum 3 foot bottom width and 
3:1 or greater side slopes. 
* For all major benches except for lB-7(Northwest), the depth of the bench (from the channel bottom 
to the top of the downslope berm) is a minimum of 1.5 feet. For major bench lB-7, the depth of the 
bench is 2 feet, to accommodate the higher design flow in this bench. 

Given the larger drainage areas for many of these major benches, in some cases peak flows were 
calculated by constructing a subbasin model specifically for that drainage area in HEC-HMS, instead 
of using the drainage area-peak flow linear equation used for smaller drainage areas. This included 
the calculation of a bench-specific lag time, instead of using the default assumption of a very short lag 
time included in the area-flow generic relationship. 
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Hydraulic Analysis of "Minor" Drainage Benches 

Drainage benches located in the upper slope and midslope region of the site have smaller tributary 
drainage areas and smaller 100-year peak design flows. These drainage benches are also much more 
numerous than the "major" drainage benches. Individual hydraulic analyses of all of these benches 
were not performed. Instead, the hydraulic performance of typical triangular (V-shaped) drainage 
benches was assessed for longitudinal slopes of 1.5, 2 and 3%. The following section includes the 
spreadsheet printouts from these analyses. 

Drainage areas to minor benches were then visually assessed, and drainage basin delineations were 
conducted for those minor benches that appeared to have the largest drainage areas. 100-year peak 
flows were calculated based on the drainage area/peak flow linear relationship established in 
Attachment 8, or with subbasin-specific HEC-HMS models. These peak flows were then used to 
verify that the typical triangular drainage bench at slopes ranging from 1.5% to 3% had adequate 
capacity to convey design flows. 

The highest calculated peak flow for a minor bench was found to be 17 cfs, for a minor bench with a 
slope of 2%. This resulted in a design flow depth of 1.12 feet, and a freeboard of at least 0.38 feet. 
The hydraulic capacity of the triangular cross section at a depth of 1.5 feet (minimum height of 
downslope berm) is 38 cfs. 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Downchute lA-1 (West) - low slope location, for hydraulic capacity calc 

Peak Discharge, Q„„„= 
Bottom Width, B = 

Left Side Slope, Z, = 
Right Side Slope, = 

Manning's Roughness CoefT., n = 
Longitudinal Channel Slope, S^ = 

30.00 
2.00 
2.00 
2.00 

0.022 
0.0700 

cfs 
ft 
horizontal :1 vertical 
horizontal :1 vertical 

ft/ft 

Depth 
of Flow 

Y 

ft 

Area 
of Flow 

A 

ft^ 

Wetted 
Perimeter 

P 

ft 

Hydraulic 
Radius 

R=A/P 

ft 

Average 
Velocity 

V 

ft/s 

Discharge 
(Flow Rate) 

0=AV 

ft'/s 

Avg. Tractive 
Stress 

Xo 

Ib/ft^ 

Comments 

0.00 0.00 2.00 0.00 0.18 0.00 0.00 
0.25 0.63 3.12 0.20 6.15 3.86 0.88 
0.50 1.50 4.24 0.35 8.97 13.49 1.55 
0.75 2.63 5.36 0.49 11.14 29.30 2.14 
1.00 4.00 6.48 0.62 13.00 52.07 2.70 
1.25 5.63 7.59 0.74 14.68 82.62 3.24 
1.50 7.50 8.71 0.86 16.22 121.74 3.76 
1.75 9.63 9.83 0.98 17.68 170.19 4.28 
2.00 12.00 10.95 1.10 19.06 228.73 4.79 
2.25 14.63 12.06 1.21 20.38 298.07 5.30 
2.50 17.50 13.18 1.33 21.65 378.91 5.80 
2.75 20.63 14.30 1.44 22.88 471.91 6.30 
3.00 24.00 15.42 1.56 24.07 577.75 6.80 

0.76 1 2.68 1 5.40 I 0.50 I 11.22 I 30.01 I 2.16 DESIGN Q 

Discharge versus Depth Relationship 

00,4/10/2014, 10:02 PM GEOSYNTEC CONSULlEmtalStndDownchuteHydraulicCapacity.idsx, DownchuJeWest MinSlopePoiQ 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Downchute lB-1 (North) - minimum slope location, for hydraulic capacity analysis « 

Peak Discharge, Qn„= 55.00 cfs 
Bottom Width, B = 2.00 ft 

Left Side Slope, Z, = 2.00 horizontal :1 vertical 
Right Side Slope, Z2 = 2.00 horizontal: 1 vertical 

Manning's Roughness Coeff., n = 0.022 
Longitudinal Channel Slope, S„ = 0.1400 ft/ft 

Depth 
of Flow 

Y 

ft 

Area 
of Flow 

A 

ft^ 

Wetted 
Perimeta' 

P 

ft 

Hydraulic 
Radius 

R=A/P 

ft 

Avaage 
Velocity 

V 

ft/s 

Discharge 
(Flow Rate) 

Q=AV 

ftVs 

Avg. Tractive 
Stress 

To 

Ib/ft^ 

Comments 

0.00 0.00 2.00 0.00 0.25 0.00 0.01 
0.25 0.63 3.12 0.20 8.69 5.46 1.76 
0.50 1.50 4.24 0.35 12.69 19.08 3.10 
0.75 2.63 5.36 0.49 15.76 41.43 4.29 
1.00 4.00 6.48 0.62 18.39 73.63 5.40 
1.25 5.63 7.59 0.74 20.76 116.84 6.48 
1.50 7.50 8.71 0.86 22.94 172.16 7.53 
1.75 9.63 9.83 0.98 25.00 240.69 8.56 
2.00 12.00 10.95 1.10 26.95 323.48 9.58 
2.25 14.63 12.06 1.21 28.82 421.54 10.59 
2.50 17.50 13.18 1.33 30.62 535.86 11.60 
2.75 20.63 14.30 1.44 32.36 667.39 12.60 
3.00 24.00 15.42 1.56 34.04 817.06 13.60 

0.86 1 3.20 1 5.85 1 0.55 1 16.95 I 54.23 I 4.78 DESIGN Q 

Discharge versus Depth Relationship 

GG, 4/10/2014, 10:01 PM GEOSYNTEC CONSUL'BWtcBamdDownchuteHydraulicCapacity.xbx, DownchuteNorth MinSlopeForQ 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Downchute 2A-1 (Southwest) - low slope location, for hydraulic capacity analysis 

Peak Discharge, Q„„= 61,00 cfs 
Bottom Width, B = 2,00 ft 

Left Side Slope, Z, = 2,00 horizontal :I vertical 
Right Side Slope, Z2 = 2,00 horizontal :I vertical 

Manning's Roughness CoefF,, n = 0,022 
Longitudinal Channel Slope, So = 0,0400 ft/ft 

Depth 
of Flow 

Area 
of Flow 

Wetted 
Perimeta-

Hydraulic 
Radius 

Average 
Velocity 

Discharge 
(Flow Rate) 

Avg, Tractive 
Stress 

Comments 

Y A P R=Ayp V Q=AV % 

ft ft^ ft ft ft/s ft'/s Ib/ft^ 

0,00 0,00 2,00 0,00 0,14 0,00 0,00 
0,25 0,63 3,12 0,20 4,65 2,92 0,50 
0,50 1,50 4,24 0,35 6,78 10,20 0,89 
0,75 2,63 5,36 0,49 8,42 22,15 1,22 
1,00 4,00 6,48 0,62 9,83 39,36 1,54 
1,25 5,63 7,59 0,74 11,09 62,45 1.85 
1,50 7,50 8,71 0,86 12,26 92,02 2.15 
1,75 9,63 9,83 0,98 13,36 128,66 2,45 
2,00 12,00 10,95 1,10 14,40 172,91 2,74 
2,25 14,63 12,06 1,21 15,40 225,32 3,03 
2,50 17,50 13,18 1,33 16,37 286,43 3,31 
2,75 20,63 14,30 1,44 17,30 356,73 3,60 
3,00 24,00 15,42 1,56 18,20 436,74 3,89 

1,24 1 1 5,56 1 1 7,55 1 1 0,74 1 11,04 1 1 61.35 1 1 1,84 DESIGN Q 

Discharge versus Depth Relationship 

0.5 1.0 1.5 2.0 2.5 3.0 3.5 

00,4/10/2014, 10:03 PM GEOSYNTEC CONSUhaWfWaBowncliuteHydraulicCapacity.xlsx, DownchuteSouthwest MinSlopeFotQ 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Downchute3-2 (Southeast) 

Peak Discharge, Qmax= 21.00 cfs 
Bottom Width, B = 2.00 ft 

Left Side Slope, Z, = 2.00 horizontal :1 vertical 
Right Side Slope, Z2 = 2.00 horizontal :1 vertical 

Manning's Roughness CoefF., n = 0.022 
Longitudinal Channel Slope, So = 0.1000 ft/ft Slope is consistent, so I will not analyze separate slopes ft 

Depth 
of Flow 

Y 

ft 

Area 
of Flow 

A 

ft' 

Wetted 
Perimeta-

P 

ft 

Hydraulic 
Radius 

R=AH' 

ft 

Average 
Velocity 

V 

ft/s 

Discharge 
(Flow Rate) 

Q=AV 

ft'/s 

Avg. Tractive 
Stress 

To 

lb/ft' 

Comments 

0.00 0.00 2.00 0.00 0.21 0.00 0.01 
0.25 0.63 3.12 0.20 7.35 4.61 1.25 
0.50 1.50 4.24 0.35 10.73 16.12 2.21 
0.75 2.63 5.36 0.49 13.32 35.02 3.06 
1.00 4.00 6.48 0.62 15.54 62.23 3.86 
1.25 5.63 7.59 0.74 17.54 98.75 4.63 
1.50 7.50 8.71 0.86 19.39 145.50 5.38 
1.75 9.63 9.83 0.98 21.13 203.42 6.11 
2.00 12.00 10.95 1.10 22.78 273.39 6.84 
2.25 14.63 12.06 1.21 24.36 356.27 7.57 
2.50 17.50 13.18 1.33 25.88 452.88 8.29 
2.75 20.63 14.30 1.44 27.35 564.04 9.00 
3.00 24.00 15.42 1.56 28.77 690.54 9.71 

0.58 1 1.83 1 4.59 1 0.40 I 11.60 1 21.27 1 2.49 DESIGN Q 

Discharge versus Depth Relationship 

GG, 4/10/2014, 10:04 PM GEOSYNTEC CONSULTANTS BenchAndDownchuteHydrauUcCapacity.xlsx, DownchuteSoutheast 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Downchute 4A-1 (Northeast) 

Peak Discharge, Qaax= 
Bottom Width, B = 

Left Side Slope, Z, = 
Right Side Slope, Zj = 

Manning's Roughness Coeff., n = 
Longitudinal Channel Slope, So = 

10.50 
2.00 
2.00 
2.00 

0.022 
0.1500 

cfs 
ft 
horizontal ;1 vertical 
horizontal :1 vertical 

ft/ft 

Depth 
of Flow 

Y 

ft 

Area 
of Flow 

A 

ft' 

Wetted 
Perimeter 

P 

ft 

Hydraulic 
Radius 

R=A/P 

ft 

Average 
Velocity 

V 

ft/s 

Discharge 
(Flow Rate) 

Q=AV 

ft'/s 

Avg. Tractive 
Stress 

To 

lb/ft' 

Comments 

0.00 0.00 2.00 0.00 0.26 0.00 0.01 
0.25 0.63 3.12 0.20 9.00 5.65 1.88 
0.50 1.50 4.24 0.35 13.14 19.75 3.32 
0.75 2.63 5.36 0.49 16.31 42.89 4.59 
1.00 4.00 6.48 0.62 19.04 76.22 5.79 
1.25 5.63 7.59 0.74 21.48 120.94 6.94 
1.50 7.50 8.71 0.86 23.75 178.20 8.06 
1.75 9.63 9.83 0.98 25.87 249.14 9.17 
2.00 12.00 10.95 1.10 27.90 334.83 10.26 
2.25 14.63 12.06 1.21 29.83 436.33 11.35 
2.50 17.50 13.18 1.33 31.69 554.66 12.43 
2.75 20.63 14.30 1.44 33.49 690.81 13.50 
3.00 24.00 15.42 1.56 35.24 845.74 14.57 

0.36 1 0.98 1 3.61 I 0.27 I 10.99 I 10.76 1 2.54 DESIGN Q 

Discharge versus Depth Relationship 

00,4/10/2014,10:05 PM GEOSYNTEC CONSULTANTS BenchAndDownchuteHydraulicCapadty.xlsx, DownchuteNortheast 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Major Bench lB-7 (Northwest) 

Peak Discharge, Qmix= 59.00 cfs 
Bottom Width, B = 3.00 ft 

Left Side Slope, Zj = 5.00 horizontal :1 vertical 
Right Side Slope, Z2 = 3.00 horizontal; 1 vertical 

Manning's Roughness Coeff., n = 0.030 
Longitudinal Channel Slope, So = 0.0150 ft/ft 

Depth 
of Flow 

Y 

ft 

Area 
of Flow 

A 

ft^ 

Wetted 
Perimeter 

P 

ft 

Hydraulic 
Radius 

R=AA' 

ft 

Average 
Velocity 

V 

ft/s 

Discharge 
(Flow Rate) 

Q=AV 

ftVs 

Avg. Tractive 
Stress 

Xo 

Ib/ft^ 

Comments 

0.00 0.00 3.01 0.00 0.06 0.00 0.00 
0.25 1.00 5.07 0.20 2.07 2.07 0.19 
0.50 2.51 7.14 0.35 3.03 7.58 0.33 
0.75 4.51 9.20 0.49 3.78 17.03 0.46 
1.00 7.01 11.27 0.62 4.43 31.05 0.58 
1.25 10.01 

13.51 
13.33 
15.40 

0.75 
6.88 

5.02 
5.57 

50.28 0.70 
1.50 

10.01 
13.51 

13.33 
15.40 

0.75 
6.88 

5.02 
5.57 75.30 0.82 

1.75 17.51 17.46 1.00 6.09 106.68 0.94 
2.00 22.01 19.53 1.13 6.59 144.98 1.05 
2.25 27.01 21.59 1.25 7.06 190.72 1.17 
2.50 32.50 23.65 1.37 7.52 244.40 1.29 
2.75 38.50 25.72 1.50 7.96 306.53 1.40 
3.00 45.00 27.78 1.62 8.39 377.58 1.52 

1.34 1 11.20 1 14.07 1 0.80 1 5.22 1 58.53 1 0.75 DESIGN Q 

Discharge versus Depth Relationship 

GO, 4/10/2014, lOOTPM GEOSYNTEC CONSULTANTS BenchAndDownchuteHydraulicCapacity.xlsx, MajorBenchNW 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Major Bench 2A-6 (Southwest) 

Peak Discharge, Q^= 
Bonom Width, B = 

Left Side Slope, Z| = 
Right Side Slope, = 

Manning's Roughness CoefF., n = 
Longitudinal Charuiel Slope, S,, = 

30.00 
3.00 
5.00 
3.00 

0.030 
0.0150 

ft 
horizontal ;1 vertical 
horizontal :1 vertical 

ft/ft 

Depth 
of Flow 

Area 
of Flow 

Wetted 
Perimeter 

Hydraulic 
Radius 

Average 
Velccity 

Discharge 
(Flow Rate) 

Avg. Tractive 
Stress 

Comments 

Y A P R=A/P V Q=AV % 

ft ft^ ft ft ft/s ftVs Ib/ft^ 

0.00 0.00 3.01 0.00 0.06 0.00 0.00 
0.25 1.00 5.07 0.20 2.07 2.07 0.19 
0.50 2.51 7.14 0.35 3.03 7.58 0.33 
0.75 4.51 9.20 0.49 3.78 17.03 0.46 
1.00 7.01 11.27 0.62 4.43 31.05 0.58 
1.25 10.01 13.33 0.75 5.02 50.28 0.70 
1.50 13.51 15.40 0.88 5.57 75.30 0.82 
1.75 17.51 17.46 1.00 6.09 106.68 0.94 
2.00 22.01 19.53 1.13 6.59 144.98 1.05 
2.25 27.01 21.59 1.25 7.06 190.72 1.17 
2.50 32.50 23.65 1.37 7.52 244.40 1.29 
2.75 38.50 25.72 1.50 7.96 306.53 1.40 
3.00 45.00 27.78 1.62 8.39 377.58 1.52 

0.98 1 6.78 1 11.10 1 0.61 1 4.38 1 1 29.70 1 0.57 DESIGN Q 

Discharge versus Depth Relationship 

GG, 4/10/2014, 10:08 PM GEOSYNTEC CONSULTANTS BoichAndDownchuteHydrauUcCapacity.xIsx, MajorBenchSW 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Major Bench 3-4 (Southeast Mid-level) 

Peak Discharge, Q„,„= 20.00 cfs 
Bottom Width, B = 0.00 ft 

Left Side Slope, Z, = 10.00 horizontal :1 vertical 
Right Side Slope, Z2 = 3.00 horizontal: 1 vertical 

Manning's Roughness Coeff., n = 0.030 
Longitudinal Channel Slope, S,, = 0.0200 ft/ft 

Depth 
of Flow 

Area 
of Flow 

Wetted 
Perimeter 

Hydraulic 
Radius 

Average 
Velocity 

Discharge 
(Flow Rate) 

Avg. Tractive 
Stress 

Comments 

Y A P R=A/P V Q=AV % 

ft ft' ft ft ft/s ftVs lb/ft' 

0.00 0.00 0.01 0.00 0.04 0.00 0.00 
0.25 0.41 3.32 0.12 1.74 0.71 0.15 
0.50 1.63 6.62 0.25 2.76 4.50 0.31 
0.75 3.66 9.92 0.37 3.61 13.24 0.46 
1.00 6.51 13.22 0.49 4.38 28.50 0.61 
1.25 10.17 16.52 0.62 5.08 51.64 0.77 
1.50 14.63 19.82 0.74 5.74 83.95 0.92 
1.75 19.92 23.13 0.86 6.36 126.61 1.07 
2.00 26.01 26.43 0.98 6.95 180.74 1.23 
2.25 32.91 29.73 1.11 7.52 247.41 1.38 
2.50 40.63 33.03 1.23 8.06 327.64 1.54 
2.75 49.16 36.33 1.35 8.59 422.43 1.69 
3.00 58.50 39.64 1.48 9.11 532.72 1.84 

0.88 1 5.03 1 11.63 1 0.43 1 4.02 1 20.23 1 1 0.54 DESIGN Q 

600 

Discharge versus Depth Relationship 

GO, 4/10/2014, 10:14 PM GEOSYNTEC CONSULTANTS BenchAndDownchuteHydraullcCapacity.xlsx, MajorBenchSEmidlevel 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project; MIG Dewane landfill 
Ditch ID: Major Bench 3-7 (Southeast Low-ley^ 

Peak Discharge, Qmu= 35.00 cfe 
Bottom Width, B = 3.00 ft 

Left Side Slope, Z, = 10.00 horizontal; 1 vertical 
Right Side Slope, = 3.00 horizontal: 1 vertical 

Maiming's Roughness CoefF., n = 0.030 
Longitudinal Channel Slope, So = 0.0150 ft/ft 

Depth 
of Flow 

Y 

ft 

Area 
of Flow 

A 

ft' 

Wetted 
Perimeter 

P 

ft 

Hydraulic 
Radius 

R=A/P 

ft 

Average 
Velocity 

V 

ft/s 

Discharge 
(Flow Rate) 

Q=AV 

ftVs 

Avg. Tractive 
Stress 

to 

lb/ft' 

Comments 

0.00 0.00 3.01 0.00 0.06 0.00 0.00 
0.25 1.16 6.32 0.18 1.97 2.29 0.17 
0.50 3.13 9.62 0.33 2.88 9.02 0.30 
0.75 5.92 12.92 0.46 3.61 21.37 0.43 
1.00 9.51 16.22 0.59 4.26 40.52 0.55 
1.25 13.92 19.52 0.71 4.85 67.55 0.67 
1.50 19.14 22.82 0.84 5.41 103.49 0.78 
1.75 25.17 26.13 0.96 5.93 149.31 0.90 
2.00 32.01 29.43 1.09 6.43 205.94 1.02 
2.25 39.66 32.73 1.21 6.91 274.26 1.13 
2.50 48.13 36.03 1.34 7.38 355.14 1.25 
2.75 57.41 39.33 1.46 7.83 449.39 1.37 
3.00 67.50 42.64 1.58 8.26 557.82 1.48 

0.94 1 8.55 1 15.42 1 0.56 1 4.11 I 35.19 1 0.52 DESIGN Q 

600 

Discharge versus Depth Relationship 

GG, 4/10/2014,10:15 PM GEOSYNTEC CONSULTANTS BenchAndDownchutellydraulicCapadty.xlsx, MajorBenchSElowlevel 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Major Bench 4A-5 (East Mid-level) 

Peak Discharge, Qr,^= 26.00 cfs 
Bottom Width, B = 3.00 ft 

Left Side Slope, Zj = 6.00 horizontal :1 vertical 
Right Side Slope, Zj = 3.00 horizontal :1 vertical 

Manning's Roughness Coeff., n = 0.030 
Longitudinal Channel Slope, S,, = 0.0150 ft/ft 

Depth 
of Flow 

Area 
of Flow 

Wetted 
Perimeter 

Hydraulic 
Radius 

Average 
Velocity 

Discharge 
(Flow Rate) 

Avg. Tractive 
Stress 

Comments 

Y A P R=A/P V Q=AV Xo 

ft ft^ ft ft ft/s ft'/s Ib/ft^ 

0.00 0.00 3.01 0.00 0.06 0.00 0.00 
0.25 1.04 5.32 0.19 2.04 2.12 0.18 
0.50 2.63 7.63 0.34 2.99 7.87 0.32 
0.75 4.79 9.94 0.48 3.74 17.90 0.45 
1.00 7.51 12.25 0.61 4.39 32.95 0.57 
1.25 10.79 14.56 0.74 4.98 53.74 0.69 
1.50 14.63 16.87 0.87 5.53 80.95 0.81 
1.75 19.04 19.18 0.99 6.05 115.23 0.93 
2.00 24.01 21.49 1.12 6.55 157.21 1.05 
2.25 29.54 23.80 1.24 7.02 207.49 1.16 
2.50 35.63 26.11 1.36 7.48 266.63 1.28 
2.75 42.28 28.42 1.49 7.93 335.22 1.39 
3.00 49.50 30.74 1.61 8.36 413.78 1.51 

0.90 1 6.35 1 11.32 1 1 0.56 1 4.13 1 1 26.23 1 1 0.52 DESIGN Q 

Discharge versus Depth Relationship 

GG, 4/10/2014, 10:16 PM GEOSYNTEC CONSULTANTS BenchAndDownchuteHydrauHcCapaclty.xlsx, MajorBenchEastMidlevel 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Major Bench 4B-1 (East Low-level) 

Peak Discharge, 0,„..= 25.00 cfs 
Bottom Width, B = 3.00 ft 

Left Side Slope, Zj = 10.00 horizontal: 1 vertical 
Right Side Slope, Z2 = 3.00 horizontal: 1 vertical 

Manning's Roughness Coeff., n = 0.030 
Longitudinal Channel Slope, So = 0.0150 ft/ft 

Depth 
of Flow 

Y 

ft 

Area 
of Flow 

A 

ft^ 

Wetted 
Perimeter 

P 

ft 

Hydraulic 
Radius 

R=A/P 

ft 

Average 
Velocity 

V 

ft/s 

Discharge 
(Flow Rate) 

Q=AV 

ftVs 

Avg. Tractive 
Stress 

Xo 

Ib/ft^ 

Comments 

0.00 0.00 3.01 0.00 0.06 0.00 0.00 
0.25 1.16 6.32 0.18 1.97 2.29 0.17 
0.50 3.13 9.62 0.33 2.88 9.02 0.30 
0.75 5.92 12.92 0.46 3.61 21.37 0.43 
1.00 9.51 16.22 0.59 4.26 40.52 0.55 
1.25 13.92 19.52 0.71 4.85 67.55 

103.49 
0.67 

1.50 19.14 22.82 0.84 5.41 
67.55 
103.49 0.78 

1.75 25.17 26.13 0.96 5.93 149.31 0.90 
2.00 32.01 29.43 1.09 6.43 205.94 1.02 
2.25 39.66 32.73 1.21 6.91 274.26 1.13 
2.50 48.13 36.03 1.34 7.38 355.14 1.25 
2.75 57.41 39.33 1.46 7.83 449.39 1.37 
3.00 67.50 42.64 1.58 8.26 557.82 1.48 

0.80 1 6.56 1 13.57 1 0.48 1 3.75 1 24.57 1 0.45 DESIGN Q 

600 

Discharge versus Depth Reiationship 

00,4/10/2014,10:17 PM GEOSYNTEC CONSULTANTS BenchAndDownchuteHydraulicCapacity.xlsx, MajorBendiEastLowlevcl 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Typical bench at 3% slope 

11.40 
0.00 
3.00 

Peak Discharge, Q^= 
Bottom Width, B = 

Left Side Slope, Z, = 
Right Side Slope, Z2 = 

Manning's Roughness Coeff., n =P' 0.030~ 
Longitudinal Channel Slope, S„ =| 0.0300~ 

•3.00 

cfs 
ft 
horizontal :1 vertical 
horizontal: 1 vertical 

ft/ft 

Depth 
of Flow 

Area 
of Flow 

Wetted 
Perimeter 

Hydraulic 
Radius 

Average 
Velocity 

Discharge 
(Flow Rate) 

Avg. Tractive 
Stress 

Comments 

Y A P R=A/P V Q=AV To 

ft ft' ft ft ft/s ft'/s lb/ft' 

0.00 0.00 0.01 0.00 0.05 0.00 0.00 
0.25 0.19 1.59 0.12 2.08 0.39 0.22 
0.50 0.75 3.17 0.24 3.30 2.48 0.44 
0.75 1.69 4.75 0.36 4.32 7.31 0.67 
1.00 3.00 6.33 0.47 5.23 15.72 0.89 
1.25 4.69 7.91 0.59 6.07 28.49 1.11 
1.50 6.75 9.49 0.71 6.86 46.31 1.33 
1.75 9.19 11.07 0.83 7.60 69.85 1.55 
2.00 12.00 12.65 0.95 8.31 99.71 1.78 
2.25 15.19 14.23 1.07 8.98 136.49 2.00 
2.50 18.75 15,81 1.19 9.64 180.75 2.22 
2.75 22.69 17.39 1.30 10.27 233.04 2.44 
3.00 27.00 18.97 1.42 10.88 293.89 2.66 

0.88 1 2.32 1 5.57 1 1 0.42 1 1 4.80 1 11.16 1 1 0.78 DESIGN Q 

Discharge versus Depth Relationship 

00,4/10/2014,10:18 PM GEOSYNTEC CONSULTANTS BenchAndDownchuteHydraulicCapacity.xlsx, Typ Bench (3%) 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Typical Bench at 2% slope 

Peak Discharge, Q„„„= 20.00 cfs 
Bottom Width, B = 0,00 ft 

Left Side Slope, Zi = 3,00 horizontal :1 vertical 
Right Side Slope, Z2 = 3,00 horizontal :1 vertical 

Manning's Roughness Coeff., n = 0.030 
Longitudinal Channel Slope, So = 0,0200 ft/ft 

Depth 
of Flow 

Y 

ft 

Area 
of Flow 

A 

ft' 

Wetted 
Perimeter 

P 

ft 

Hydraulic 
Radius 

R=A/P 

ft 

Average 
Velocity 

V 

ft/s 

Discharge 
(Flow Rate) 

Q=AV 

ftVs 

Avg, Tractive 
Stress 

To 

lb/ft' 

Comments 

0,00 0,00 0.01 0.00 0,04 0,00 0.00 
0.25 0.19 1.59 0.12 1,70 0,32 0.15 
0,50 0,75 3.17 0.24 2.69 2.03 0.30 
0,75 1,69 4.75 0.36 3.53 5.96 0.44 
1,00 3,00 6.33 0.47 4.27 12.84 0.59 
1,25 4.69 7.91 0.59 4,96 23.26 0.74 
1,50 6,75 9.49 0.71 5.60 37.82 0.89 
1,75 9.19 11.07 0.83 6,20 57.03 1.04 
2.00 12.00 12,65 0.95 6,78 81.41 1.18 
2,25 15.19 14.23 1.07 7,34 111.44 1.33 
2.50 18.75 15,81 1.19 7,87 147.58 1.48 
2.75 22.69 17,39 1.30 8,39 190.28 1.63 
3.00 27.00 18.97 1.42 8,89 239.96 1.78 

1.18 1 4.18 1 7.46 1 0.56 I 4,77 1 19.92 1 0.70 DESIGN Q 

300 

Discharge versus Depth Relationship 

00,4/10/2014,10:19 PM GEOSYNTEC CONSULTANTS BenchAndDownchuteHydraulicCapacity.xlsx, Typ Bench (2%) 



Design/Check: Trapezoidal/Triangular Channel 
Methodology: Manning's Equation 
Project: MIG Dewane landfill 
Ditch ID: Typical Bench at 1.5% slope 

Peak Discharge, Q„,„= 17,00 cfs 
Bottom Width, B = 0,00 ft 

Left Side Slope, Zj = 3,00 horizontal ;1 vertical 
Right Side Slope, Z2 = 3,00 horizontal: 1 vertical 

Manning's Roughness Coeff., n = 0,030 
Longitudinal Channel Slope, So = 0,0150 ft/ft 

Depth 
of Flow 

Y 

ft 

Area 
of Flow 

A 

ft^ 

Wetted 
Perimeter 

P 

ft 

Hydraulic 
Radius 

R^AA' 

ft 

Average 
Velocity 

V 

ft/s 

Discharge 
(Flow Rate) 

Q=AV 

ftYs 

Avg, Tractive 
Stress 

To 

Ib/ft^ 

Comments 

0,00 0.00 0.01 0,00 0.04 0,00 0,00 
0.25 0.19 1.59 0.12 1.47 0,28 0.11 
0,50 0.75 3.17 0.24 2.33 1.75 0.22 
0,75 1.69 4.75 0.36 3.06 5.17 0.33 
1,00 3.00 6.33 0.47 3.70 11.12 0.44 
1,25 4.69 7.91 

9,49 
0.59 4.29 20.15 0.56 

1.50 6.75 
7.91 
9,49 0.71 4.85 32.75 0.67 

1,75 9.19 11.07 0.83 5.37 49.39 0.78 
2,00 12,00 12,65 0.95 5.87 70.51 0.89 
2,25 15,19 14,23 1.07 6.35 96.51 1.00 
2,50 18,75 15,81 1.19 6.82 127.81 1.11 
2,75 22,69 17,39 1.30 7.26 164.79 1.22 
3,00 27,00 18,97 1.42 7,70 207.81 1.33 

1.18 1 4.18 1 7.46 1 0.56 1 4.13 I 17.25 1 0.52 DESIGN Q 

250 

Discharge versus Depth Relationship 

00,4/10/2014,10:19 PM GEOSYNTEC CONSULTANTS BenchAndDownchuteHydraulicCapacity.xlsx, Typ Bench (1.5%) 
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Table 7-1 
Culvert Design Flows and Geometric Data 

Culvert into 
Pond 1 

(Northwest 
Pond) - north 

culvert 

Culvert into 
Pondl 

(Northwest 
Pbnd) - south 

culvert 

Culvert into 
Pond 2 

(Southwest 
Pond) 

Culvert into 
Pond 3 

(Southeast 
Pond) 

Drainage area (acres) 12.4 5.6 16.6 5.5 

100-year peak flow 
(cfs) 

66 41 88 37 

Approximate length 
(ft) 

180 17 0 70 60 

Upstream invert 
elevation (ft) 

793 806 791 780.5 

Downstream invert 
elevation (ft) 

791 79 1 790 780 

Pipe diameter 
(inches) 

36 36 
i 

36 36 

Number of barrels 2 1 2 1 

Computed upstream 
headwater elevation 
(ft) 

795.92 809.23 794.78 783.6 



HY-8 Culvert Analysis Report 



Water Surface Profile Plot for Culvert: Culvert 1 

Crossing - CulvNWTond-North, Design Discharge - 66.0 cfs 
Cuh^ert - Cuh-ert 1, Cuh'crt Discharge - 66.0 cfs 

798-

797-

796-

c 795H 
o 
16 
S 794n 
HI 

793 ̂  

792-

791-

100 
Station (ft) 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 793.00 ft 

Outlet Station: 180.00 ft 

Outlet Elevation: 791.00 ft 

Number of Barrels: 2 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Smooth HDPE 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Inlet Type: Conventional 

Inlet Edge Condition: Mitered to Conform to Slope 

Inlet Depression: NONE 



Table 1 - Culvert Summary Table: Culvert 1 

Total 
DIschaige 

(cfe) 

Culvert 
Discharge 

(cfs) 

Headwater 
Elevation 

(ft) 

Inlet Control 
Depth (ft) 

OuOet 
Control 

Depth (ft) 

Flow 
Type 

Nonnai 
Depth (ft) 

Critical 
Depth (ft) 

Outlet 
Depth (ft) 

Taiiwater 
Depth (ft) 

Outlet 
Velocity 

(ft/s) 

Taiiwater 
Velocity 

(ft/s) 

0.00 0.00 793.00 0.000 0.0* 0-NF 0.000 0.000 0.000 0.000 0.000 0.000 

8.00 8.00 793.89 0.886 0.0* 1-S2n 0.442 0.620 0.450 0.000 5.815 0.000 

16.00 16.00 794.27 1.269 0.0* 1-S2n 0.648 0.890 0.650 0.000 7.191 0.000 

24.00 24.00 794.58 1.581 0.0* 1-S2n 0.793 1.091 0.800 0.000 7.873 0.000 

32.00 32.00 794.86 1.862 0.0* 1-S2n 0.929 1.271 0.930 0.000 8.592 0.000 

40.00 40.00 795.11 2.112 0.0* 1-S2n 1.041 1.430 1.049 0.000 9.055 0 000 

48.00 48.00 795.35 2.351 

O
 

o
 1-S2n 1.152 1.574 1.153 0.000 9.579 0.000 

56.00 56.00 795.59 2.593 0.0* 1-S2n 1.255 1.706 1.260 0.000 9.935 0.000 

64.00 64.00 795.85 2.849 0.0* 1-S2n 1.351 1.832 1.352 0.000 10.342 0.000 

66.00 66.00 795.92 2.916 0.0* 1-S2n 1.376 1.860 1.383 0.000 10.363 0.000 

80.00 80.00 796.44 3.436 

b
 

6
 5-S2n 1.542 2.056 1.556 0.000 10.808 0.000 



* theoretical depth is impractical. Depth reported is corrected. 

Inlet Elevation (invert): 793.00 ft, Outlet Elevation (invert): 791.00 ft 

Culvert Length: 180.01 ft, Culvert Slope: 0.0111 



Culvert Performance Curve Plot: Culvert 1 

Performance Curve 
Cuh-ert; Cuh'ert 1 

Inlet Control Elev 
X] 

Outlet Control Elev 

I I I I I I 
20 30 40 50 

Total Discharge (cfs) 



HY-8 Culvert Analysis Report 



Water Surface Profile Plot for Culvert: Culvert 1 

Crossing - NWTond southCulv, Design Discharge - 41.0 cfs 
Cuh-ert - Cuh ert 1, Cuh'crt Discharge - 41.0 cfs 

BIO-
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50 100 
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Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 806.00 ft 

Outlet Station: 170.00 ft 

Outlet Elevation: 791.00 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Concrete 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Inlet Type: Conventional 

Inlet Edge Condition: Square Edge with Headwall 

Inlet Depression: NONE 



Table 1 - Culvert Summary Table: Culvert 1 

Total 
Discharge 

(Cfe) 

Culvert 
Discharge 

(cfe) 

Headwater 
Elevation 

(ft) 

Inlet Control 
Depth (ft) 

Outlet 
Control 

Depth (ft) 

Flow 
Type 

Normal 
Depth (ft) 

Cfftlcal 
Depth (ft) 

Outlet 
Depth (ft) 

Tailwater 
Depth (ft) 

Outlet 
Velocity 

(ft/s) 

Tailwater 
Velocity 

(ft/s) 

0.00 0.00 806.00 0 000 o
 

o
 

0-NF 0.000 0.000 0.000 0.000 0.000 0.000 

5.00 5.00 806.89 0.890 0.0* 1-S2n 0.311 0.688 0.338 0.000 13.810 0.000 

10.00 10.00 807.29 1.285 0.0* 1-S2n 0.415 0.992 0.422 0.000 15.951 0.000 

15.00 15.00 807 63 1 628 0.0* 1-S2n 0.520 1.232 0.522 0.000 17.862 0.000 

20.00 20.00 807.97 1 970 

b
 

o
 1-S2n 0.615 1.430 0.620 0.000 19.069 0.000 

25.00 25.00 808.28 2.277 0.0' 1-S2n 0.679 1.607 0.697 0.000 19 884 0.000 

30.00 30.00 808.57 2 569 0.0' 1-S2n 0.744 1.772 0.762 0.000 21.031 0.000 

35.00 35.00 808.86 2.862 0.0' 1-S2n 0.808 1.916 0.833 0.000 21 737 0.000 

40.00 40.00 809.17 3 170 0.0* 5-S2n 0.873 2.056 0.878 0.000 23.175 0.000 

41.00 41.00 809.23 3.234 0.0' 5-S2n 0.886 2.084 0.887 0.000 23.437 0.000 

50.00 50.00 809.87 3.869 0.0' 5-S2n 0.978 2.293 1.018 0.000 23 581 0.000 



' theoretical depth is impractical. Depth reported is corrected. 
******************************************************************************** 

Inlet Elevation (invert): 806.00 ft, Outlet Elevation (invert): 791.00 ft 

Culvert Length: 170.66 ft, Culvert Slope: 0.0882 
*********************************************«********************************** 

...Ujd 



•"1 

Culvert Performance Curve Plot: Culvert 1 

E-809.0-] 
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HY-8 Culvert Analysis Report 



Water Surface Profile Plot for Culvert: Culvert 1 

Crossing - CulvSWTond, Design Discharge - 88.0 cfs 
Cuh^ert - Cuh^ert 1, Cuh'crt Discharge - 88 0 cfs 

40 
Station (ft) 

Site Data - Culvert 1 

Site Data Option: Culvert invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 791.00 ft 

Outlet Station: 70.00 ft 

Outlet Elevation: 790.00 ft 

Number of Barrels: 2 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Smooth HDPE 

Embedment: 0.00 in 

Barrel Manning's n: 0.0120 

Inlet Type: Conventional 

Inlet Edge Condition: Mitered to Conform to Slope 

Inlet Depression: NONE 



Table 1 - Culvert Summary Table: Culvert 1 

Total 
Discharge 

(Cfs) 

Culvert 
Discharge 

(cfs) 

Headwater 
Elevation 

(ft) 

Inlet Control 
Depth (ft) 

Outlet 
Control 

Depth (ft) 

Flow 
Type 

Normal 
Depth (ft) 

Critical 
Depth (ft) 

Outlet 
Depth (ft) 

Tailwater 
Depth (ft) 

Outlet 
Velocity 

(ft/s) 

Tailwater 
Velocity 

(ft/s) 

0.00 0.00 791.00 0.000 0.0* 0-NF 0.000 0.000 0.000 0.000 0.000 0.000 

10.00 10.00 791.99 0.988 0.0* 1-S2n 0.466 0.688 0.478 0.000 6.701 0.000 

20.00 20.00 792.43 1.429 0.0* 1-S2n 0.678 0.992 0.682 0.000 8.210 0.000 

30.00 30.00 792.80 1.795 0.0* 1-S2n 0838 1.232 0.847 0.000 9.113 0.000 

40.00 40.00 793.11 2.112 0.0* 1-S2n 0.975 1.430 0.983 0.000 9.904 0.000 

50.00 50.00 793.41 2.411 0.0* 1-S2n 1.098 1.607 1.174 0.000 9.744 0.000 

60.00 60.00 793.72 2.719 0.0* 1-S2n 1.218 1.772 1.307 0.000 10.136 0.000 

70.00 70.00 794.06 3.056 0.0* 5-S2n 1.324 1.916 1.432 0.000 10.504 0.000 

80.00 80.00 794.44 3.436 0.0* 5-S2n 1.430 2.056 1.551 0.000 10.852 0.000 

88.00 88.00 794.78 3.777 0.0* 5-S2n 1.515 2.155 1 644 0.000 11.098 0.000 

100.00 95.16 795.11 4.111 0.0* 5-S2n 1 587 2.237 1.725 0.000 11.312 0.000 



* theoretical depth is impractical. Depth reported is corrected. 

Inlet Elevation (invert): 791.00 ft, Outlet Elevation (invert): 790.00 ft 

Culvert Lengtti: 70.01 ft, Culvert Slope: 0.0143 

A******************************************************************************* 



Culvert Performance Curve Plot: Culvert 1 

c 794 0-
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Performance Curve 
Cuh^ert: Cuh'ert 1 
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HY-8 Culvert Analysis Report 



Water Surface Profile Plot for Culvert: Culvert 1 

Crossing - CulvertSoutheastPond, Design Discharge - 37.0 cfs 
Cuh'crt - Cuh'crt 1. Cuh'wt Discharge - 37.0 cfs 

20 40 
Station (ft) 

Site Data - Culvert 1 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 ft 

Inlet Elevation: 780.50 ft 

Outlet Station; 60.00 ft 

Outlet Elevation: 780.00 ft 

Number of Barrels: 1 

Culvert Data Summary - Culvert 1 

Barrel Shape: Circular 

Barrel Diameter: 3.00 ft 

Barrel Material: Concrete 

Embedment; 0.00 in 

Barrel Manning's n: 0.0120 

Inlet Type: Conventional 

Inlet Edge Condition: Square Edge with Headwall 

Inlet Depression: NONE 



Table 1 - Culvert Summary Table: Culvert 1 

Total 
Discharge 

(cfe) 

Culvert 
Discharge 

(cfs) 

Headwater 
Elevation 

(ft) 

Inlet Control 
Depth (ft) 

Outlet 
Control 

Depth (ft) 

Flow 
Type 

Normal 
Depth (ft) 

Critical 
Depth (ft) 

Outlet 
Depth (ft) 

Tailwater 
Depth (ft) 

Outlet 
Velocity 

(ft/s) 

Tailwater 
Velocity 

(ft/s) 

0.00 0.00 780.50 0.000 

b
 

o
 0-NF 0.000 0.000 0.000 0.000 0.000 0.000 

5.00 5.00 781.45 0.949 0.0* 1-S2n 0.546 0.688 0.548 0.000 5.586 0.000 

10.00 10.00 781.87 1.372 0.0* 1-S2n 0.777 0.992 0.782 0.000 6.770 0.000 

15.00 15.00 782.25 1.748 0.0* 1-S2n 0.966 1.232 0.974 0.000 7.525 0.000 

20.00 20.00 782.59 2.090 0.0* 1-S2n 1.127 1.430 1.172 0.000 7.814 0.000 

25.00 25.00 782.90 2.397 0.0* 1-S2n 1.276 1.607 1.331 0.000 8.245 0.000 

30.00 30.00 783.19 2.689 0.0* 1-S2n 1.415 1.772 1.480 0.000 8.634 0.000 

35.00 35.00 783.48 2.982 0.0* 1-S2n 1.552 1.916 1.623 0.000 8.971 0.000 

37.00 37.00 783.60 3.103 0.0* 5-S2n 1.604 1.972 1.672 0.000 9.143 0.000 

45.00 45.00 784.12 3.623 o
 

o
 

5-S2n 1.816 2.178 1.894 0.000 9.580 0.000 

50.00 50.00 784.49 3.989 0.0* 5-S2n 1.954 2.293 2.025 0.000 9.861 0.000 



* theoretical depth is impractical. Depth reported is corrected. 

Inlet Elevation (invert): 780.50 ft, Outlet Elevation (invert): 780.00 ft 

Culvert Length: 60.00 fL Culvert Slope: 0.0083 



Culvert Performance Curve Plot: Culvert 1 

Performance Cun^e 
Cuh nt; Cuh'crt 1 

Inlet Control Elev Outlet Control Elev 
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GEOSYNTEC CONSULTANTS 

Written by: ACV Date: 14 04 10 Reviewed by: MRB Date: 14 04 17 
YY MM DD YY MM DD~ 

Client: Republic Project: MIG / DeWane landfill Project/Proposal No.: CHE8214 Task No: 

ATTACHMENT 8 

Flow vs. Area Rate Curves and Tables 



area (sq mi) area(ac) 25 yr 24 hr 100 yr 24 hr 
Basin-l acre 0.001563 1 5.2 7.2 
Basin-5 acres 0.007813 5 26.2 36.0 
Basin-10 acres 0.015625 10 52.5 72.0 
Basin-20 acres 0.031250 20 104.9 144.0 

Peak Flow 
Per Tributary Area 

RCN « 89 T-lag > 7 min 

-2Syr24hr 
-100yr24hr 
-Linear (100yr24hr) 

50.0 

40.0 

30.0 

£ 20.0 

10.0 

0.0 

Tributary Area (ac) 



HEC-HMS: Unit Area Flows April 10. 2014 

UNIT AREA FLOWS 

HEC-HMS INPUT 



HEC-HMS: Unit Area Flows April 10, 2014 

^ Subbasin Area [Flow vs Area] 

Show Elements: All Elements «• j 

Subbasin Area 
(MI2) 

Basin 1 0.001563 

Basin-5 0,007813 

Basin-10 0.015625 

6asin-20 0.031250 

Sorting: jHydrologid • ̂ 

Apply Close 



HEC-HMS:Unit Area Flows April 10, 2014 

^ Curve Number Loss [Flow vs Area] 

Show Elements: All Elements • ; 

B to 

Sorting: Hydroiogid • 1 
'J 

Subbasin Initial Abstraction Curve Number Impervious 
(IN) (%) 

Basin 1 89 0.0 

Basln-5 89 0.0 

Basin-10 89 0.0 

Basin'20 89 0.0 

Apply Close 

SCS Transform[Flow vs Area 

Show Sements: All Elements 

Subbasin Lag Time 
(MIN) 

Basin 1 7 

Basin-5 7 

Basin-10 7 

Basin-20 7 

Sorting: Hydroiogid • 

Apply Close 



HEC-HMS; Unit Area Flows April 10, 2014 

UNIT AREA FLOWS 

HEC-HMS OUTPUT 



HEC-HMS: Unit Area Flows April 10, 2014 

I# Global Summary Results for Run "lOOyr" 

Project: UnitPeakQ_MIG Simulation Run: lOOyr 

StartofRun: 01Jan2011,00:00 
End of Run: OSJanZOll, 00:00 
Compute Time: 10Apr2014, 16:57:08 

Basin Model: Flow vs Area 
Meteorologic Model: 100 yr 
Control Spedfications: Control 1 

Show Elements: All Elements Volume Units: a IN AC-FT Sorting: :Hydrologic • 

Hydrologic Drainage Area Peak Discharge Time of Peak Volume 
Element (MI2) (CFS) ON) 

Basin 1 0.001563 7.2 0Dan2011, 12:00 5.41 
Basin-5 0.007813 36.0 01Jan2011, 12:00 5.41 
Basin-10 0.015625 72.0 0Dan2011, 12:00 5.41 
Basin'20 0.031250 144.0 01Jan2011, 12:00 5.41 



GEOSYNTEC CONSULTANTS 

^ Written by: ACV Date: 14 04 10 Reviewed by: MRS Date: 14 04 17 
YY MM DD YY MM DD 

Client: Republic Project: MIG / DeWane landfill Project/Proposal No.: CHE8214 Task No: 

(END OF DOCUMENT) 
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